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75 34
ATGGATATTCTTTGTGAAGAAAATACTICTTTGAGCTCAACTACGAACTCCOTAATGCAATTA
AATGATGACAACAGGCTCTACAGTAATGACTTTAACTCCGGAGAAGCTAACACTICTGATGCA
TITAACTGGACAGTCGACTCTGAAAATCGAACCAACCTTTCCTGTGAAGGGTGCCTCTCACCG
TCETGTCTCTCCTTACTICATCTCCAGGAAAAAAACTGGTCTGCTTTACTG ACAGCCGTAGTGA
TTATTCTAACTATTGCTGGAAACATACTCGTCATCATAGCAGTGTCCCTAGAGAAAAAGCTEC
AGAATGCCACCAACTATITCCTGATGTCACTTGCCATAGCTGATATGCTGCTGRGTTICCTIGT
CATGCCCGTGTCCATGTTAACCATCCTGTATGGGTACCGGTGGCCTCTRCCGAGCAAGCTTTGT
GCAGTCTGGATTTACCTEG ACGTGCTCTICTCCACGGCCTCCATCATGCACCTCTGCGCCATCT
CGCTGGACCGCTACGTCGCCATOCAG ANTCCCATCCACCACAGCCGCTTCAACTCCAGAACTA
AGGCATTTCTGAAAATCATTGCTGTTTGGACCATATC AGTAGGTATATCOATGCCAATACCAG
TCTTTGGGCTACAGGACGATICGAAGGTCTTTAAGGAGEGGAGTTGCTTACTCGCCGATGATA
ACTTTGTCCTGATCGGCTCTTTIGTGTCATTTITCATTCCCTTAACCATCATGG TG ATC ACCTAC
TITCTAACTATCAAGTCACTCCAGAAAGAAGCTACTTTGTGTG TAAGTGATCTIGGCACACGE
GCCAAATTAGCTICTTICAGCTICCTCCCICAGAGTTCTTTCTCTICAGAAAAGCTCTICCAGC
GGTCGATCCATAGGGAGCCAGGGTCCTACACAGGCAGGAGGACTATGCAGTCCATCAGCAAT
GAGCAAAAGGCATGCAAGGTGCTGGGCATCGTCTICTICCTGTTICTGGTGATG TGGTGCCCT
TICTTCATCACAAACATCATGGCCGTCATCTGCAAAGAGTCCTGCAATGAGGATGTCATTGGE
GCCCTGCTCAATGTCTTICTITCGATCGGTTATCTCTCTTICAGCAGTCAACCCACTAGTCTACA
CACTGTTCAACAAGACCTATAGGTCAGCCTTTTCACGGTATATTCAGTGTCAGTACAAGGAAA
ACAAAAAACCATTGCAGTTAATTTTAGTGAACACAATACCGGCTTTGGCCTACAAGTCTAGCC
AACTTCAAATGGGACAMAAMAAGAATTCAAAGCAAGATGCCAAGACAACAGATAATGACTGC
TCAATGGTTGCTCTAGGAAAGCAGTATTCTG AAGAGGCTTCTAAAGACAATAGCGACGGAGT
GAATGAAAAGGTGAGCTGTGTGTGA
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75, 3B

MDILCEERTSLSSTTNSLMQLNDDNRLYSNDFNSGEANTSDAFNWTVDSENRTNLSCEGCLSPSCL
SLIHLQERNWSALLTAVVILTIAGNILVIMAVSLERKTARATNYFLMSLATADMLI GFLVMPVSH
LTILYGYRWPLPSKLCAVWIYLDVLFSTASIMHLC AISLDRYVAIQNPTHHSRFNSRTKAFLEIIAVR
TISVGISMPIPVFGLQDDSKVFKEGSCLLADDNFVLIGSFVSFFIPLTIMVITYFLTIRSIQKEATICVS
DIGTRAKLASFSFLPQSSLSSERLFQRSTHREPGSYTGRRTMQSISNEQKACKVIGIVFFLFVVMKC
PFFITNR{AVICKESCNEDVIGALLNVFVYIGYLSS AVNPLVYTLFNKTYRSAFSRYIQCQYEENEE
PIQLILVNTIPALAYKSSQLQMGQKKNSKQDAKTTDNDCSMVALGKQ YSEEASKDNSDGVNEKY
Scv

I, 48

MVNLRNAVHSFLVHLIGLLYWQCDISVSPVAAIVIDIFNTSDGGRFKFPDG VQNWPALSIVINIMTIGGN
ILVIMAVSMEKKLHNATN YFLMSLATADMIVGLLVMPLSLLATLYD YVWPLPRYLCPVNISLDVLFSTASI

FVLIGSFVAFFIFLTIMVITYCLIIYVLRRQALMLLHGHTEEPPGLSLDFLKCCKRNTAEEENSANPNQDQ
NARRRKKKERRPRGTMQAINNERKASKVIGIVFF VFLIMWCPFFITNILSVLCERSCNQRLMEKLINVF VW
IGYVCSGINPLYYTLENKIYRRAFSNYLRCNYRVEKKPPVRQIPRVAATALSGRELNVNIYRHTNEPVIEK
ASDNEPGIEMQVENLELP VNPSSYVSERISSY
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G 21

ATGGTGAACCTGAGGAATGCGGTGCATTCATTCCTTGTGCACCTAATTGGCCTATTGRTTTGRE
AATGTGATATTTCTGTGAGCCCAGTAGCAGCTATAGTAACTGACATTTTCAATACCTCCGATG
GTGGACGCTTCAAATICCCAGACGGGGTACAAAACTGGCCAGCACTTTCAATCTCATCATAA
TAATCATGACAATAGGTGGCAACATCCTTGIGATCATGGCAGTAAGCATGGAAAAGAAACTG
CACAATGCCACCAATTACTTCTTAATGTCCCTAGCCATTGCTGATATGCTAGTGGGACTACTTG
TCATGCCCCTGTCTCTCCTGGC AATCCTTTATGATTATG TCTGGCCACTACCTAGATATTTCTG
CCCCGTCTAGATTTCTTTAG ATGTTTTATTTICAACAGCGTCCATCATGCACCTCTGCGCTATAT
CGCTGGATCGGTATGTAGCAATACGTAATCCTATTGAGCATAGCCGTTTCAATTCGCGGACTA
AGGCCATCATGAAGATTGCTATTGTTTGGGCAATTICTATAGGTATATCAGTTCCTATCCCTGT
GATTGGACTGAGGGACGAAGAAAAGGTGTTCGTGAACAACACGACGTGCGTGCTCAACGACC
CAAATTTCGTTCTTATTGGATCCTICGTAGCTTTCTICATACCGC TG ACGATTATGRTGATTAC
GTATTGCCTGACCATCTACGTTCTGCGCCGACAAGCTTTG AT TTACTGCACGRCCACACCGA
GGAACCGCCTGGACTAAGTCTGGATTICCTGAAGTGCTGCAAGAGGAATACGGCCCAGGAAG
AGAACTCTGCAAACCCTAACCAAGACCAGAACGCACGCCGAAGAAAGAAGAAGGAGAGACG
TCCTAGGGGCACCATGCAGGCTATCAACAATGAMAG AAAAGCTTCGAAAGTCCTIGGGATIG
TITICTTTC TG TTTCTGATCATG TGG TGCCCATTTTICATTACCAATATICTGTCTGTICTTIGTG
AGAAGTCCTGTAACCAAAAGCTCATGGAAAAGCTTCTGAATGTTGTTIGITIGGATIGGCTAG
TITGTICAGGAATCAATCCTCTGGTGTATACTCTGTTCAACAAAATTTACCGAAGGGCATTCTC
CAACTATTTGCGTTGCAATTATAAGGTAGAGAAAAAGCCTCCTGTCAGGCAGATTCCAAGAGT
TGCCGCCACTGCTTIGTCTGGGAGGGAGCTTALTGTTAAC ATTTATCGGCATACCAATGAACT
GGTGATCGAGAAAGCCAGTGACAATGAGCCCGGTATAGAGATGCAAGTTGAGAATTTAGAGT
TACCAGTAAATCCCTCCAGTGTGGTTAGCGAAAGGATTAGCAGTGTCTGA
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15 A

ATGGTGAACCTGAGGAATGCGGTGCATTCATICCTTGTGCACCTAATTGGCCTATTGGTTTGGCAAT
GTGATATTICTGTGAGCCCAGTAGCAGCTATAGTAACTGACATTTTICAATACCTCCGATGGTGGACG
CTTCAAATTCCCAGACGGGGTACAAAACTGGCCAGCACTTTCAATCGTCATCATAATAATCATGAC
AATAGGTCGCAACATCCTIGTGATCATGGCAGTAAGCATGGAAAAGAAACTGCACAATGCCACCA
ATTACTTCTTAATGTCCCTAGCCATTGCTGATATGCTAGTGGGACTACTTGTCATGCCCCTGTCTCTC
CTGGCAATCCTTTATGATTATGTCTGGCCATCAACTAGATATTTGTGCCCGTCTGGATTICTITAGA
TGTTTTATTTTCAACAGCGTCCATCATGCACCTCTGCGCTATATCGCTGGATCGGTATGTAGCAATA
CGTAATTCTATTGAGCATAGCCGTTTCAATTCGCGGACTAAGGCCATCATGAAGATTGCTATTGTTT
GGGCAATTTCTATAGGTGTATCAGTTCCTATCCCTGTGATIGGACTGAGGGACGAAGAAAAGGTGT
TCGTGAACAACACGACGTGCGTGCTCAACGACCCAAATTTGCTTICTTATTIGGGTCCTTCGTAGCTTT
CTTCATACCGCTGACGATTATGGTGATTACGTATTGCCTGACCATCTACGTTICTGCGCCGACAAGCT
TIGATGTTACTGCACGGCCACACCGAGGAACCGCCTGGACTAAGTCTGTATTICCTGAACTGCTGC
AAGAGGAATACGGCCGAGGAAGAGAACTCTGCAAACCCTAACCAAGACCAGAACGCACGCCGAA
GAAAGAAGAAGGAGAGACGTCCTAGGGGCACCATGCAGGCTATCAACAATGAAAGAAAAGCTAA
GAAAGTCCTTGGGATTIGTTTTCTITGTGTTTCTGATCATGTGGTGCCCATTITICATTACCAATATTC
TGICTGTICTITGTGAGAAGTCCTGTAACCAAAAGCTCATGGAAAAGCTCTGAATGTGTTIGTTTG
GATTGGCTATGTTTGTTCAGGATICAATCCTCTGGTGTATACTCTGTTCAACAAAATTTACCGAAGG
GCATTCTCCAACTATTIGCGTTRCAATTATAAGGTAGAGAAAAAGCCCTCCTGTCAGGCAGATTICCA
CCGGTGATCGAGAAAGCCAGTGACAATGAGCCCGGTATAGAGATGCAAGTTGAGAATTTAGAGTT
ACCAGTAAATCCCTCCAGTGTGGTTAGCGAAAGGATTAGCAGTGTGTGA



U.S. Patent Mar. 1, 2016 Sheet 7 of 34 US 9,273,035 B2

715 B

MVNLENAVHSFLVHLIGLLVNQCDISVSPVAAIVIDIFNTSDGGRFKFPDG VQN WP ALSIVIIIMTI
GGNILVIMAVSMERKLHNATNYFLMSLATADMLVGLLVMPLSLLAILYD YVWPLPRYLCPVWISL
DVLFSTASIMHLC AISLDRYVAIRNPIEHSRFNSRTK AIMKIATVWAISIG VSVPIPVIGLRDEEKVFV
NNTTCVLNDPNFVLIGSFVAFFIPLTIMVITYCLTTYVLRRQALMITHGHTEEPPGL.SDFLKCCERN
TAEEENSANPNQDQNARRREKRKERRPRGTMQAINNERKAKKVLGIVFF VFLIMWCPFFITNILSVL
CEKSCNOKLMERKLINVFVWIGYVCSGINPLVYTLFNKIYRRAFSNYLRCNYKVEKKPPVRQIPRV
AATALSGRENLNVNIYRHTNEFPVIEKASDREPGIEMQVENLELPVNPSSYVSERISSV

71 68

MDILCEENTSLSSTTRSLMQINDDNRLYSNDFNSGEANTSDAFNRTVIISENRTNLSCEGCLSPSCL
SLIHLQEKNWSALLTAVVIILLTTAGNILVIMAVSLERKIQNATNYFIMSLATADMIT GFLVMPVSY
LTILYGYR¥PLPSKLCAVWIYLDVLFSTASIMHLCAISLDRYVAIQNPTHHSRFNSRTKAFLKIIAVW
TISVGISMPIPVFGLQDDSKVFKEGSCLLADDNFVLIGSFVSFFIPLTIMVITYFLTIKVLRRQALMI L,
HGHTEEPPGISLDFLECCKRNTAEEENS ANPNQDQNARRRRKKERRPRGTMQAINNERKAS
KVLGIVFFLFVVMWCPFFITNIMAVICKESCNEDVIG ALLNVFVNIGYLSSAVNPLVYTLFNKIYR
RAFSNYLRCNYKVEKKPPVRQIPRVAATALSGRELNVNIYRHTNEP VIEKASDNEPGIEMQVE
NLETPVKPSSVVSERISSY

VA
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776 61

ATGGATATTCTTTGTG AAGAAAATACTTCTTIGAGCTCAACTACGAACTCCCTAATGCAATTA
AATGATGACAACAGGCTCTACAGTAATGACTTTAACTCCGGAGAAGCTAACACTICTGATGCA
TTTAACTGGACAGTOGACTCTGAAAATCGAACCAACCTTTCCTGTGAAGGRTGCCTCTCACCE
TCGTGTCTCTCCTTACTICATCTCAGG AAAAARACTGGTCTGCTITACTGACAGCCGTAGTG A
TTATICTAACTATIGCTGGAAACATACTCGTCATCATGGCAGTGTCCCTAGAGAAAAAGCTGC
AGAATGCCACCAACTATTTCCTGATCTCACTIGCCATAGCTGATATGCTOCTGAGTTTCCTIGT
CATGCCCGICTCCATGTTAACCATCCTGTATC GG TACCORTGGCCTCTGCCGAGCAAGCTTTGT
GCAGTCTGEATTTACCTEG ACETRCTCTICTECACGGCCTCCATCATECACCTCTGCGCCATCT
CGCTCGACCGCTACGTCOCCATCCAGAATCCCATCCACCACAGCCGCTTCAACTCCAGAACTA
AGGCATTTCTG AAAATCATTGCTG TTTGGACCATATCAGTAGGTATATCCATGCCAATACCAG
TCTTTGGGCTACAGGACGATTCGAAGGTCTTTAAGGAGGGG AGTIGCTTACTCGCCGATGATA
ACTTTGTCTGATCGGCTCTTTIGTGTCATTTTICATICCCTTAACCATCATGG TGATCACCTAC
TTTCTAACTATCAAGGTTCTGCGCCCGACAAGCTTTGATG TTACTGCACGGCCACACCGAG
GAACCGCCTGGACTAAGTCTGGATTTCCTCAAGTGCTGCAAGAGGAATACGGCCGAGGA
AGAGAACTCTGCAAACCCTAACCAAGACCAGAACGCACGCCGAAGAAAGAAGAAGGAG
AGACGTCCTAGGGGCACCATGCAGGCTATCAACAATG AAAGAAAAGCTTCGAAGGTACT
GGGCATCGICTICTICCTCTTIC TGETEATGTGGTCCCCTTTCTICATCACAAACATCATGGCC
GICATCTGCAAAGAGTCCTGCAATGAGGATCTCATIGGGGCCCTOCTCAATGTGTTTIGTTIGG
ATCGGTTATCTCTCTTCAGCAGTCAACCCACTAGTCTATACTCTGTICAACAAAATTTACCGA
AGGGCATICTCCAACTATTTGCGTTGCAATTATAAGGTAGAGAAAAAGCCTCCTGTCAG
GCAGATTCCAAGAGTIGCCGCCACTGCTTIGTCTGGGAGGGAGCTTAATG TTAACATTT
ATCGGCATACCAATGAACCGGTGATCGAGAAAGCCAGTGACAATGAGCCCGGTATAGAG
ATGCAAGTTGAGAATTTAGAGTTACAGTAAATCCCTCCAGTGTGCTTAGCGAAAGGAT
TAGCAGTGTGTGA
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716 A
ATGGATATTCTTTGTGAAGAAAATACTTCTTTGAGCTCAACTACGAACTCCCTAATGCAATTA
AATGATGACAACAGGCTCTACAGTAATGACTTTAACTCCGGAGAAGCTAACACTTCTGATGCA
TTTAACTGGACAGTCGACTCTGAAAATCGAACCAACCTTTCCTGTGAAGGGTGCCTCTCACCG
TCGTGTCTCTCCTTACTICATCTCCAGGAAAAAAACTGGTCTGCTTTACTGACAGCCGTAGTGA
TTATTCTAACTATTGCTGGAAACATACTCGTCATCATGGCAGTGTCCCTAGAGAAAAAGCTGC
AGAATGCCACCAACTATTTCCTGATGTCACTTGCCATAGCTGATATGCTGCTGGGTTTCCTIGT
CATGCCCGTGTCCATGTTAACCATCCTGTATGGGTACCGGTGGCCTCTGCCGAGCAAGCTTTGT
GCAGTCTGGATTTACCTGGACGTGCTCTICTCCACGGCCTCCATCATGCACCTCTGCGCCATCT
CGCTGGACCGCTACGTCGCCATCCAGAATCCCATCCACCACAGCCGCTTCAACTCCAGAACTA
AGGCATTTCTGAAAATCATTGCTGTTTGGACCATATCAGTAGGTATATCCATGCCAATACCAG
TCTTTGGGCTACAGGACGATTCGAAGGTCTITAAGGAGGGGAGTIGCTTACTCGCCGATGATA
ACTTTGTCCTGATCGGCTCTITIGTGTCATITTTCATTCCCCTGACGATTATGGTGATTACGT

COTTGGGATTGTTTICTTTOTOTTTCTG ATCATGTGGTGCCCTTICTICATCACAAACATCA

TTIGGATCGGTTATCTCTCTICAGCAGTCAACCCACTAGTCTATACTCTGTICAACAAAATTT
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G 7B

MDILCEENTSLSSTTNSLMQLNDDNRLYSNDFNSGEANTSDAFNWTVDSENRTNLSCEGCLSPSCL
SLLHLQEENWSALLTAVVIILTIAGNILVIMAVSLEKKLQNATNYFLMSLATADMLIGFLVMPVSM
LTILYGYRYPLPSKLCAVWIYLDVLFSTASINHI.CAISLDRYVAIQNPIHHRSFNSRTKAFLKTIAVW
TISVGISMPIPVFGIQDDSKYFREGSCLLADDNFVLIGSFVSFFIPLTIMVTTYCLIIYVLRRO ATMT,
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DIARYL AND ARYLHETEROARYL UREA
DERIVATIVES AS MODULATORS OF THE
5-HT,, SEROTONIN RECEPTOR USEFUL
FOR THE PROPHYLAXIS AND TREATMENT
OF DISORDERS RELATED THERETO

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application is a divisional of U.S. Ser. No. 13/619,137,
filed Sep. 14, 2012, which itselfis a divisional of U.S. Ser. No.
10/895,789, filed Jul. 21, 2004, which claims the benefit of
U.S. Ser.Nos. 60/489,572, filed Jul. 22, 2003 and 60/503,586,
filed Sep. 16, 2003, the disclosures of each of which are
incorporated herein by reference in their entireties.

FIELD OF THE INVENTION

The present invention relates to certain diaryl and arylhet-
eroaryl urea derivatives of Formula (I) and pharmaceutical
compositions thereof that modulate the activity of the 5-HT, ,
serotonin receptor. Compounds and pharmaceutical compo-
sitions thereof are directed to methods useful in the prophy-
laxis or treatment of platelet aggregation, coronary artery
disease, myocardial infarction, transient ischemic attack,
angina, stroke, atrial fibrillation, reducing the risk of blood
clot formation, asthma or symptoms thereof, agitation or a
symptom, behavioral disorders, drug induced psychosis,
excitative psychosis, Gilles de la Tourette’s syndrome, manic
disorder, organic or NOS psychosis, psychotic disorder, psy-
chosis, acute schizophrenia, chronic schizophrenia, NOS
schizophrenia and related disorders, sleep disorders, diabetic-
related disorders and the like.

The present invention also relates to the method of prophy-
laxis or treatment of 5-HT,, serotonin receptor mediated
disorders in combination with a dopamine D2 receptor
antagonist such as haloperidol, administered separately or
together.

BACKGROUND OF THE INVENTION

G Protein Coupled Receptors

G Protein coupled receptors share a common structural
motif. All these receptors have seven sequences of between
22 to 24 hydrophobic amino acids that form seven alpha
helices, each of which spans the membrane. The transmem-
brane helices are joined by strands of amino acids having a
larger loop between the fourth and fifth transmembrane helix
on the extracellular side of the membrane. Another larger
loop, composed primarily of hydrophilic amino acids, joins
transmembrane helices five and six on the intracellular side of
the membrane. The carboxy terminus of the receptor lies
intracellularly with the amino terminus in the extracellular
space. It is thought that the loop joining helices five and six,
as well as, the carboxy terminus, interact with the G protein.
Currently, Gq, Gs, Gi and Go are G proteins that have been
identified. The general structure of G protein coupled recep-
tors is shown in FIG. 1.

Under physiological conditions, G protein coupled recep-
tors exist in the cell membrane in equilibrium between two
different states or conformations: an “inactive” state and an
“active” state. As shown schematically in FIG. 2, areceptorin
an inactive state is unable to link to the intracellular transduc-
tion pathway to produce a biological response. Changing the
receptor conformation to the active state allows linkage to the
transduction pathway and produces a biological response.
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A receptor may be stabilized in an active state by an endog-
enous ligand or an exogenous agonist ligand. Recent discov-
eries such as, including but not exclusively limited to, modi-
fications to the amino acid sequence of the receptor provide
means other than ligands to stabilize the active state confor-
mation. These means effectively stabilize the receptor in an
active state by simulating the effect of a ligand binding to the
receptor. Stabilization by such ligand-independent means is
termed “constitutive receptor activation.”

Serotonin Receptors

Receptors for serotonin (5-hydroxytryptamine, 5-HT) are
an important class of G protein coupled receptors. Serotonin
is thought to play a role in processes related to learning and
memory, sleep, thermoregulation, mood, motor activity, pain,
sexual and aggressive behaviors, appetite, neurodegenerative
regulation, and biological rhythms. Not surprisingly, seroto-
nin is linked to pathophysiological conditions such as anxiety,
depression, obsessive compulsive disorders, schizophrenia,
suicide, autism, migraine, emesis, alcoholism, and neurode-
generative disorders. With respect to anti-psychotic treatment
approaches focused on the serotonin receptors, these types of
therapeutics can generally be divided into two classes, the
“typical” and the “atypical.” Both have anti-psychotic effects,
but the typicals also include concomitant motor-related side
effects (extra pyramidal syndromes, e.g., lip-smacking,
tongue darting, locomotor movement, etc). Such side effects
are thought to be associated with the compounds interacting
with other receptors, such as the human dopamine D2 recep-
tor in the nigro-striatal pathway. Therefore, an atypical treat-
ment is preferred. Haloperidol is considered a typical anti-
psychotic, and clozapine is considered an atypical anti-
psychotic.

Serotonin receptors are divided into seven subfamilies,
referred to as 5-HT1 through 5-HT7, inclusive. These sub-
families are further divided into subtypes. For example, the
5-HT2 subfamily is divided into three receptor subtypes:
5-HT, ,, 5-HT,z, and 5-HT, .. The human 5-HT, . receptor
was first isolated and cloned in 1987, and the human 5-HT, ,
receptor was first isolated and cloned in 1990. These two
receptors are thought to be the site of action of hallucinogenic
drugs. Additionally, antagonists to the 5-HT,, and 5-HT,~
receptors are believed to be useful in treating depression,
anxiety, psychosis, and eating disorders.

U.S. Pat. No. 4,985,352 describes the isolation, character-
ization, and expression of a functional cDNA clone encoding
the entire human 5-HT), . receptor (now known as the 5-HT, ~
receptor). U.S. Pat. Nos. 5,661,024 and 6,541,209 describe
the isolation, characterization, and expression of a functional
c¢DNA clone encoding the entire human 5-HT, , receptor.

Mutations of the endogenous forms of the rat 5-HT, , and
rat 5-HT, . receptors have been reported to lead to constitu-
tive activation of these receptors (5-HT, ,: Casey, C. et al.
(1996) Society for Neuroscience Abstracts, 22:699.10, here-
inafter “Casey”; 5-HT,: Herrick-Davis, K., and Teitler, M.
(1996) Society for Neuroscience Abstracts, 22:699.18, here-
inafter “Herrick-Davis 1”; and Herrick-Davis, K. etal. (1997)
J. Neurochemistry 69(3): 1138, hereinafter “Herrick-Davis-
2”). Casey describes a mutation of the cysteine residue at
position 322 of the rat 5-HT, , receptor to lysine (C322K),
glutamine (C322Q)), and arginine (C322R) which reportedly
led to constitutive activation. Herrick-Davis 1 and Herrick-
Davis 2 describe mutations of the serine residue at position
312 of the rat 5-HT, . receptor to phenylalanine (S312F) and
lysine (S312K), which reportedly led to constitutive activa-
tion.



US 9,273,035 B2

3
SUMMARY OF THE INVENTION

One aspect of the present invention encompasses certain
diaryl and arylheteroaryl urea derivatives as shown in For-
mula (I):

@

Res
X
)]\ Q
T

Ry Rg

or a pharmaceutically acceptable salt, hydrate or solvate
thereof;

wherein:

1) R, is aryl or heteroaryl each optionally substituted with
R, R0, Ry, Rys, Ry5, Ry, and R 5 each selected indepen-
dently from the group consisting of C,_; acyl, C, ¢ acyloxy,
C,_¢ alkenyl, C, ¢ alkoxy, C, ¢ alkyl, C,  alkylcarboxamide,
C,_¢ alkynyl, C,_ alkylsulfonamide, C, ¢ alkylsulfinyl, C,
alkylsulfonyl, C, , alkylthio, C, 4 alkylureyl, amino, C, ¢
alkylamino, C, ¢ dialkylamino, C, ¢ alkylimino, carbo-C, -
alkoxy, carboxamide, carboxy, cyano, C;_, cycloalkyl, C, ¢
dialkylcarboxamide, C, ¢ dialkylsulfonamide, halogen, C,
haloalkoxy, C, haloalkyl, C, ¢ haloalkylsulfinyl, C, ¢
haloalkylsulfonyl, C,_;haloalkylthio, heterocyclic, hydroxyl,
thiol, nitro, phenoxy and phenyl, ortwo adjacent R, R, R |,
R, Ry3, Ry4, and R 5 together with the atoms to which they
are attached form a C,_, cycloalkyl group or heterocyclic
group each optionally substituted with F, Cl, or Br; and
wherein said C,_¢ alkenyl, C, _ alkyl, C, ¢ alkynyl, C, ¢ alky-
lamino, C, ¢ alkylimino, C, ¢ dialkylamino, heterocyclic, and
phenyl are each optionally substituted with 1 to 5 substituents
selected independently from the group consisting of C,
acyl, C,_¢ acyloxy, C, ¢ alkenyl, C, ¢ alkoxy, C, 4 alkyl, C, ¢
alkylcarboxamide, C,  alkynyl, C,_ alkylsulfonamide, C,
alkylsulfinyl, C, ¢ alkylsulfonyl, C, , alkylthio, C, 4 alky-
lureyl, amino, C, ¢ alkylamino, C, ¢ dialkylamino, carbo-
C, ¢-alkoxy, carboxamide, carboxy, cyano, C;_, cycloalkyl,
C, ¢ dialkylcarboxamide, halogen, C, , haloalkoxy, C, ¢
haloalkyl, C, ;haloalkylsulfinyl, C, ;haloalkylsulfonyl, C,
haloalkylthio, hydroxyl, thiol and nitro;

i) R, is selected from the group consisting of H, C, ; alkyl,
C,_¢ alkenyl, C, ¢ alkynyl and C;_, cycloalkyl;

iii) R; is selected from the group consisting of H, C, ¢
alkenyl, C, 4alkyl, C,_ alkylcarboxamide, C, ¢ alkynyl, C,
alkylsulfonamide, carbo-C,_¢-alkoxy, carboxamide, carboxy,
cyano, C;_, cycloalkyl, C, ¢ dialkylcarboxamide, halogen,
heteroaryl and phenyl; and wherein each of said C,_¢ alkenyl,
C,s alkyl, C,, alkynyl, C,, alkylsulfonamide, C, -
cycloalkyl, heteroaryl and phenyl groups can be optionally
substituted with 1 to 5 substituents selected independently
from the group consisting of C, 5 acyl, C,_s acyloxy, C, ¢
alkenyl, C, , alkoxy, C, 5 alkyl, C,_salkylamino, C, g dialky-
lamino, C, , alkylcarboxamide, C,  alkynyl, C, , alkylsul-
fonamide, C,_, alkylsulfinyl, C, _, alkylsulfonyl, C,_, alky-
Ithio, C,, alkylureyl, amino, carbo-C, ;-alkoxy,
carboxamide, carboxy, cyano, C;_4 cycloalkyl, C, ¢ dialkyl-
carboxamide, halogen, C, , haloalkoxy, C, _, haloalkyl, C, ,
haloalkylsulfinyl, C, _, haloalkylsulfonyl, C,_, haloalkylthio,
hydroxyl, nitro and sulfonamide;
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iv) R, is selected from the group consisting of H, C, sacyl,
C, s acyloxy, C, ¢ alkenyl, C, 4 alkoxy, C, 4 alkyl, C, alky-
Icarboxamide, C, ¢ alkynyl, C, , alkylsulfonamide, C, ¢
alkylsulfinyl, C, ¢ alkylsulfonyl, C, , alkylthio, C, 4 alky-
lureyl, amino, C, ¢ alkylamino, C, ¢ dialkylamino, carbo-
C,_¢-alkoxy, carboxamide, carboxy, cyano, C;_, cycloalkyl,
C,_¢ dialkylcarboxamide, C, g dialkylsulfonamide, halogen,
C,_¢ haloalkoxy, C, ¢ haloalkyl, C, ¢ haloalkylsulfinyl, C,
haloalkylsulfonyl, C,  haloalkylthio, hydroxyl, thiol, nitro
and sulfonamide;

v) Rs is selected from the group consisting of C, ¢ acyl,
C, ¢ acyloxy, C,_¢ alkenyl, C, ¢ alkoxy, C, ¢ alkyl, C, 4 alky-
Icarboxamide, C, ¢ alkynyl, C, , alkylsulfonamide, C, ¢
alkylsulfinyl, C, ¢ alkylsulfonyl, C, 4 alkylthio, C, ; alky-
lureyl, amino, C, ¢ alkylamino, C, ¢ dialkylamino, carbo-
C, ¢-alkoxy, carboxamide, carboxy, cyano, C, , cycloalkyl,
C,_g dialkylcarboxamide, C,_g dialkylsulfonamide, halogen,
C,_¢ haloalkoxy, C, ¢ haloalkyl, C, ¢ haloalkylsulfinyl, C,
haloalkylsulfonyl, C, ¢ haloalkylthio, hydroxyl, thiol, nitro
and sulfonamide, wherein said C, ; alkoxy group can be
optionally substituted with 1 to 5 substituents selected inde-
pendently from the group consisting of C, 5 acyl, C,_5 acy-
loxy, C, 4 alkenyl, C, , alkoxy, C, 4 alkyl, amino, C, 4 alky-
lamino, C, ¢ dialkylamino, C,_, alkylcarboxamide, C, ¢
alkynyl, C, _, alkylsulfonamide, C,_, alkylsulfinyl, C, , alkyl-
sulfonyl, C,_, alkylthio, C,_, alkylureyl, amino, carbo-C, -
alkoxy, carboxamide, carboxy, cyano, C; ¢ cycloalkyl, C,
dialkylcarboxamide, halogen, C,, haloalkoxy, C,,
haloalkyl, C,_, haloalkylsulfinyl, C,_, haloalkylsulfonyl, C,
haloalkylthio, hydroxyl, nitro and phenyl, and wherein said
amino and phenyl are each optionally substituted with 1 to 5
further substituents selected from the group consisting of
halogen and carbo-C,_-alkoxy;

vi) Rg,, Rg,, and R, are each independently selected from
the group consisting of H, C,_; acyl, C, 4 acyloxy, C, 4 alk-
enyl, C, ¢ alkoxy, C, ¢ alkyl, C, ¢ alkylcarboxamide, C, ¢
alkynyl, C, ¢ alkylsulfonamide, C,_¢alkylsulfinyl, C, ;alkyl-
sulfonyl, C, ¢ alkylthio, C, 4 alkylureyl, amino, C, 4 alky-
lamino, C, ¢ dialkylamino, carbo-C,_¢-alkoxy, carboxamide,
carboxy, cyano, C, - cycloalkyl, C,  dialkylcarboxamide,
C, ¢ dialkylsulfonamide, halogen, C,  haloalkoxy, C, ¢
haloalkyl, C, ;haloalkylsulfinyl, C,_;haloalkylsulfonyl, C,
haloalkylthio, hydroxyl, thiol, nitro and sulfonamide;

vii) R, and Ry are independently H or C, ¢ alkyl;

viii) X is O or S; and

ix) Q is C,_; alkylene optionally substituted with 1 to 4
substituents selected from the group consisting of C, 5 alkyl,
C,_, alkoxy, carboxy, cyano, C, _; haloalkyl, halogen and oxo;
or Q is a bond.

One aspect of the present invention encompasses pharma-
ceutical compositions comprising a compound of the present
invention and a pharmaceutically acceptable carrier.

One aspect of the present invention encompasses methods
for modulating the activity of a SHT, , serotonin receptor by
contacting the receptor with a compound according to any of
the embodiments described herein or a pharmaceutical com-
position.

One aspect of the present invention encompasses methods
for prophylaxis or treatment of platelet aggregation in an
individual comprising administering to said individual in
need thereof a therapeutically effective amount of a com-
pound according to any of the embodiments described herein
or a pharmaceutical composition.

One aspect of the present invention encompasses methods
for prophylaxis or treatment of an indication selected from the
group consisting of coronary artery disease, myocardial inf-
arction, transient ischemic attack, angina, stroke, and atrial
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fibrillation in an individual comprising administering to said
individual in need thereof a therapeutically effective amount
of a compound according to any of the embodiments
described herein or a pharmaceutical composition.

One aspect of the present invention encompasses methods
for prophylaxis or treatment of reducing the risk of blood clot
formation in an angioplasty or coronary bypass surgery indi-
vidual comprising administering to said individual in need
thereof a therapeutically effective amount of a compound
according to any of the embodiments described herein or a
pharmaceutical composition.

One aspect of the present invention encompasses methods
for prophylaxis or treatment of reducing the risk of blood clot
formation in an individual suffering from atrial fibrillation,
comprising administering to said individual in need thereof'a
therapeutically effective amount of a compound according to
any of the embodiments described herein or a pharmaceutical
composition.

One aspect of the present invention encompasses methods
for prophylaxis or treatment of asthma in an individual com-
prising administering to said individual in need thereof a
therapeutically effective amount of a compound according to
any of the embodiments described herein or a pharmaceutical
composition.

One aspect of the present invention encompasses methods
for prophylaxis or treatment of a symptom of asthma in an
individual comprising administering to said individual in
need thereof a therapeutically effective amount of a com-
pound according to any of the embodiments described herein
or a pharmaceutical composition.

One aspect of the present invention encompasses methods
for prophylaxis or treatment of agitation or a symptom thereof
in an individual comprising administering to said individual
in need thereof a therapeutically effective amount of a com-
pound according to any of the embodiments described herein
or a pharmaceutical composition. In some embodiments, the
individual is a cognitively intact elderly individual.

One aspect of the present invention encompasses methods
for prophylaxis or treatment of agitation or a symptom thereof
in an individual suffering from dementia comprising admin-
istering to said individual in need thereof a therapeutically
effective amount of a compound according to any of the
embodiments described herein or a pharmaceutical composi-
tion. In some embodiments, the dementia is due to a degen-
erative disease of the nervous system. In some embodiments,
the dementia is Alzheimers disease, Lewy Body, Parkinson’s
disease or Huntington’s disease. In some embodiments, the
dementia is due to diseases that affect blood vessels. In some
embodiments, the dementia is due to stroke or multi-infarct
dementia.

One aspect of the present invention encompasses methods
for prophylaxis or treatment of an individual suffering from at
least one of the indications selected from the group consisting
of behavioral disorder, drug induced psychosis, excitative
psychosis, Gilles de la Tourette’s syndrome, manic disorder,
organic or NOS psychosis, psychotic disorder, psychosis,
acute schizophrenia, chronic schizophrenia and NOS schizo-
phrenia comprising administering to said individual in need
thereof a therapeutically effective amount of a dopamine D2
receptor antagonist and a compound according to any of the
embodiments described herein or a pharmaceutical composi-
tion. In some embodiments, the dopamine D2 receptor
antagonist is haloperidol.

One aspect of the present invention encompasses methods
for prophylaxis or treatment of an individual with infantile
autism, Huntington’s chorea, or nausea and vomiting from
chemotherapy or chemotherapeutic antibodies comprising
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6

administering to said individual in need thereof a therapeuti-
cally effective amount of a dopamine D2 receptor antagonist
and a compound according to any of the embodiments
described herein or a pharmaceutical composition. In some
embodiments, the dopamine D2 receptor antagonist is halo-
peridol.

One aspect of the present invention encompasses methods
for prophylaxis or treatment of schizophrenia in an individual
comprising administering to said individual in need thereof a
therapeutically effective amount of a dopamine D2 receptor
antagonist and a compound according to any of the embodi-
ments described herein or a pharmaceutical composition. In
some embodiments, the dopamine D2 receptor antagonist is
haloperidol.

One aspect of the present invention encompasses methods
for prophylaxis or treatment of alleviating negative symp-
toms of schizophrenia induced by the administration of halo-
peridol to an individual suffering from said schizophrenia,
comprising administering to said individual in need thereof a
therapeutically effective amount of a compound according to
any of the embodiments described herein or a pharmaceutical
composition. In some embodiments, the haloperidol and the
compound or pharmaceutical composition are administered
in separate dosage forms. In some embodiments, the halo-
peridol and the compound or pharmaceutical composition are
administered in a single dosage form.

One aspect of the present invention encompasses methods
for prophylaxis or treatment of a sleep disorder in an indi-
vidual comprising administering to said individual in need
thereof a therapeutically effective amount of a compound
according to any of the embodiments described herein or a
pharmaceutical composition. In some embodiments, the
sleep disorder comprises a fragmented sleep architecture. In
some embodiments, the effective amount of a compound
according to any of the embodiments described herein, or a
pharmaceutical composition described herein, promotes
sleep consolidation. In some embodiments, the effective
amount of a compound according to any of the embodiments
described herein, or a pharmaceutical composition described
herein, increases delta power.

Insome embodiments, the sleep disorder is a dyssomnia. In
some embodiments, the dyssomnia is selected from the group
consisting of psychophysiological insomnia, sleep state mis-
perception, idiopathic insomnia, obstructive sleep apnea syn-
drome, central sleep apnea syndrome, central alveolar
hypoventilation syndrome, periodic limb movement disorder,
restless leg syndrome, inadequate sleep hygiene, environ-
mental sleep disorder, altitude insomnia, adjustment sleep
disorder, insufficient sleep syndrome, limit-setting sleep dis-
order, sleep-onset association disorder, nocturnal eating or
drinking syndrome, hypnotic dependent sleep disorder,
stimulant-dependent sleep disorder, alcohol-dependent sleep
disorder, toxin-induced sleep disorder, time zone change (jet
lag) syndrome, shift work sleep disorder, irregular sleep-
wake pattern, delayed sleep phase syndrome, advanced sleep
phase syndrome and non-24-hour sleep-wake disorder.

In some embodiments, the sleep disorder is a parasomnia.
In some embodiments, the parasomnia is selected from the
group consisting of confusional arousals, sleepwalking and
sleep terrors, rhythmic movement disorder, sleep starts, sleep
talking and nocturnal leg cramps.

In some embodiments, the sleep disorder is associated with
a medical or psychiatric disorder. In some embodiments, the
medical or psychiatric disorder is selected from the group
consisting of psychoses, mood disorders, anxiety disorders,
panic disorders, alcoholism, cerebral degenerative disorders,
dementia, parkinsonism, fatal familial insomnia, sleep-re-
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lated epilepsy, electrical status epilepticus of sleep, sleep-
related headaches, sleeping sickness, nocturnal cardiac
ischemia, chronic obstructive pulmonary disease, sleep-re-
lated asthma, sleep-related gastroesophageal reflux, peptic
ulcer disease, fibrositis syndrome, osteoarthritis, rheumatoid
arthritis, fibromyalgia and post-surgical sleep disorder.

One aspect of the present invention encompasses methods
for prophylaxis or treatment of a diabetic-related disorder in
an individual comprising administering to said individual in
need thereof a therapeutically effective amount of a com-
pound according to any of the embodiments described herein
or a pharmaceutical composition.

In some embodiments, the diabetic-related disorder is dia-
betic peripheral neuropathy.

In some embodiments, the diabetic-related disorder is dia-
betic nephropathy.

In some embodiments, the diabetic-related disorder is dia-
betic retinopathy.

One aspect of the present invention encompasses processes
for preparing a composition comprising admixing a com-
pound according any embodiments described herein and
pharmaceutically acceptable carrier.

One aspect of the present invention is the use of a com-
pound for the production of a medicament for use in the
prophylaxis or treatment of a SHT, , mediated disorder.

One embodiment of the present invention is the use of a
compound for the production of a medicament for use in the
prophylaxis or treatment of a SHT,, mediated disorder
wherein the disorder is platelet aggregation.

One embodiment of the present invention is the use of a
compound for the production of a medicament for use in the
prophylaxis or treatment of a SHT,, mediated disorder
wherein the disorder is selected from the group consisting of
coronary artery disease, myocardial infarction, transient
ischemic attack, angina, stroke, and atrial fibrillation.

One embodiment of the present invention is the use of a
compound for the production of a medicament for use in the
prophylaxis or treatment of a SHT,, mediated disorder
wherein the disorder is a blood clot formation in an angio-
plasty or coronary bypass surgery individual.

One embodiment of the present invention is the use of a
compound for the production of a medicament for use in the
prophylaxis or treatment of a SHT,, mediated disorder
wherein the disorder is a blood clot formation in an individual
suffering from atrial fibrillation.

One embodiment of the present invention is the use of a
compound for the production of a medicament for use in the
prophylaxis or treatment of a SHT,, mediated disorder
wherein the disorder is asthma.

One embodiment of the present invention is the use of a
compound for the production of a medicament for use in the
prophylaxis or treatment of a SHT,, mediated disorder
wherein the disorder is a symptom of asthma.

One embodiment of the present invention is the use of a
compound for the production of a medicament for use in the
prophylaxis or treatment of a SHT,, mediated disorder
wherein the disorder is agitation or a symptom thereof in an
individual. In some embodiments the individual is a cogni-
tively intact elderly individual.

One embodiment of the present invention is the use of a
compound for the production of a medicament for use in the
prophylaxis or treatment of a SHT,, mediated disorder
wherein the disorder is agitation or a symptom thereof in an
individual suffering from dementia. In some embodiments
the dementia is due to a degenerative disease of the nervous
system. In some embodiment the dementia is Alzheimers
disease, Lewy Body, Parkinson’s disease, or Huntington’s
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disease. In some embodiments the dementia is due to diseases
that affect blood vessels. In some embodiments the dementia
is due to stroke or multi-infract dementia.

One embodiment of the present invention is the use of a
compound for the production of a medicament for use in the
prophylaxis or treatment of a SHT, , mediated disorder fur-
ther comprising a dopamine D2 receptor antagonist wherein
the disorder is selected from the group consisting of a behav-
ioral disorder, drug induced psychosis, excitative psychosis,
Gilles de la Tourette’s syndrome, manic disorder, organic or
NOS psychosis, psychotic disorder, psychosis, acute schizo-
phrenia, chronic schizophrenia and NOS schizophrenia. In
some embodiments the dopamine D2 receptor antagonist is
haloperidol.

One embodiment of the present invention is the use of a
compound for the production of a medicament for use in the
prophylaxis or treatment of a SHT, , mediated disorder fur-
ther comprising a dopamine D2 receptor antagonist wherein
the disorder is infantile autism, Huntington’s chorea, or nau-
sea and vomiting from chemotherapy or chemotherapeutic
antibodies. In some embodiments the dopamine D2 receptor
antagonist is haloperidol.

One embodiment of the present invention is the use of a
compound for the production of a medicament for use in the
prophylaxis or treatment of a SHT, , mediated disorder fur-
ther comprising a dopamine D2 receptor antagonist wherein
the disorder is schizophrenia. In some embodiments the
dopamine D2 receptor antagonist is haloperidol.

One embodiment of the present invention is the use of a
compound for the production of a medicament for use in the
prophylaxis or treatment of a SHT,, mediated disorder
wherein the disorder is a negative symptom or symptoms of
schizophrenia induced by the administration of haloperidol.

One embodiment of the present invention is the use of a
compound for the production of a medicament for use in the
prophylaxis or treatment of a SHT,, mediated disorder
wherein the haloperidol and the compound or pharmaceutical
composition are administered in separate dosage forms.

One embodiment of the present invention is the use of a
compound for the production of a medicament for use in the
prophylaxis or treatment of a SHT,, mediated disorder
wherein the haloperidol and the compound or pharmaceutical
composition are administered in a single dosage form.

One aspect of the present invention are compounds accord-
ing to any of the embodiments described herein for use in a
method of treatment of the human or animal body by therapy.

One aspect of the present invention are compounds accord-
ing to any of the embodiments described herein for use in a
method for the prophylaxis or treatment of a SHT, , mediated
disorder, as described herein, in the human or animal body by
therapy.

One aspect of the present invention are compounds accord-
ing to any of the embodiments described herein for use in a
method for the prophylaxis or treatment of a sleep disorder, as
described herein, in the human or animal body by therapy.

One aspect of the present invention are compounds accord-
ing to any of the embodiments described herein for use in a
method for the prophylaxis or treatment of platelet aggrega-
tion in the human or animal body by therapy.

These and other aspects of the invention disclosed herein
will be set forth in greater detail as the patent disclosure
proceeds.

BRIEF DESCRIPTION OF THE DRAWINGS

In the following figures, bold typeface indicates the loca-
tion of the mutation in the non-endogenous, constitutively
activated receptor relative to the corresponding endogenous
receptor.
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FIG. 1 shows a generalized structure of a G protein-
coupled receptor with the numbers assigned to the transmem-
brane helices, the intracellular loops, and the extracellular
loops.

FIG. 2 schematically shows the active and inactive states
for atypical G protein-coupled receptor and the linkage of the
active state to the second messenger transduction pathway.

FIG. 3a provides the nucleic acid sequence of the endog-
enous human 5-HT, , receptor (SEQ.ID.NO: 21).

FIG. 3b provides the corresponding amino acid sequence
ofthe endogenous human 5-HT, , receptor (SEQ.ID.NO: 22).

FIG. 4a provides the nucleic acid sequence of the endog-
enous human 5-HT, . receptor (SEQ.ID.NO: 23).

FIG. 4b provides the corresponding amino acid sequence
of'the endogenous human 5-HT, - receptor (SEQ.ID.NO: 24).

FIG. 5a provides the nucleic acid sequence of a constitu-
tively active form of the human 5-HT, . receptor (“AP-1
c¢DNA”-SEQ.ID.NO: 25).

FIG. 5b provides the corresponding amino acid sequence
of the AP-1 ¢cDNA (“AP-17-SEQ.ID.NO: 26).

FIG. 6a provides the nucleic acid sequence of a constitu-
tively active form of the human 5-HT, , receptor whereby the
IC3 portion and the cytoplasmic-tail portion of the endog-
enous 5-HT, , receptor have been replaced with the IC3 por-
tion and the cytoplasmic-tail portion of the human 5-HT,
receptor (“AP-3 cDNA”-SEQ.ID.NO: 27).

FIG. 6b provides the corresponding amino acid sequence
of the AP-3 ¢cDNA (“AP-3” SEQ.ID.NO: 28).

FIG. 6¢ provides a schematic representation of AP-3,
where the dashed-lines represent the portion obtained from
the human 5-HT, . receptor.

FIG. 7a provides the nucleic acid sequence of a constitu-
tively active form of the human 5-HT, , receptor whereby (1)
the region between the proline of TM5 and the proline of TM6
of'the endogenous human 5-HT, , receptor has been replaced
with the corresponding region of the human 5-HT, . receptor
(including a S310K point mutation); and (2) the cytoplasmic-
tail portion of the endogenous 5-HT,, receptor has been
replaced with the cytoplasmic-tail portion of the endogenous
human 5-HT, . receptor (“AP-4 cDNA”—SEQ.ID.N0:29).

FIG. 7b provides the corresponding amino acid sequence
of the AP-4 cDNA (“AP-4”-SEQ.ID.NO: 30).

FIG. 7¢ provides a schematic representation of the mutated
5-HT, , receptor of FIG. 76 where the dashed-lines represent
the portion obtained from the human 5-HT, .. receptor.

FIG. 8 is a representation of the preferred vector, pCMV,
used herein.

FIG. 9 is a diagram illustrating (1) enhanced (**S)GTPyS
binding to membranes prepared from COS cells expressing
the endogenous human 5-HT, - receptor in response to sero-
tonin, and (2) inhibition by mianserin using wheatgerm
agglutinin scintillation proximity beads. The concentration of
(**S)GTPyS was held constant at 0.3 nM, and the concentra-
tion of GDP was held at 1 puM. The concentration of the
membrane protein was 12.5 ug.

FIG. 10 is a diagram showing serotonin stimulation of
(*>*S)GTPyS binding to membranes expressing AP-1 recep-
tors in 293T cells and the inhibition by 30 uM mianserin on
Wallac™ scintistrips.

FIG. 11A is a diagram showing the effects of protein con-
centration on (**S)GTPyS binding in membranes prepared
from 293T cells transfected with the endogenous human
5-HT, - receptors and AP-1 receptors compared to cells trans-
fected with the control vector (pCMV) alone in the absence of
10 uM serotonin. The radiolabeled concentration of (*°S)
GTPyS was held constant at 0.3 nM, and the GDP concentra-
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tion was held constant at 1 pM. The assay was performed on
96-well format on Wallac™ scintistrips.

FIG. 11B is a diagram showing the effects of protein con-
centration on (**S)GTPyS binding in membranes prepared
from 293T cells transfected with the endogenous human
5-HT, - receptors and AP-1 receptors compared to cells trans-
fected with the control vector (pCMYV) alone in the presence
of 10 uM serotonin. The radiolabeled concentration of (**S)
GTPyS was held constant at 0.3 nM, and the GDP concentra-
tion was held constant at 1 pM. The assay was performed on
96-well format on Wallac™ scintistrips.

FIG. 12 provides bar-graph comparisons of inositol tris-
phosphate (“IP3”) production between the endogenous
human 5HT,, receptor and AP-2, a mutated form of the
receptor.

FIG. 13 provides bar-graph comparisons of inositol tris-
phosphate (“IP3”) production between the endogenous
human SHT,, receptor and AP-4, a mutated form of the
receptor.

FIG. 14 provides bar graph comparisons of IP3 production
between the endogenous human 5-HT, , receptor and AP-3, a
mutated form of the receptor.

FIG. 15 provides bar-graph comparisons of IP3 production
between the endogenous human 5-HT, - receptor and AP-1.

FIGS. 16A, 16B and 16C shows a grey-scale reproduction
of representative autoradiograms demonstrating displace-
ment of '*°I-LSD from brain sections by spiperone and an
early lead compound identified by the Inventors, referred to
herein as S-1610 and has the following name: [3-(4-Bromo-
2-methyl-2H-pyrazol-3-yl)-phenyl]-carbamic acid 4-meth-
oxy-phenyl ester.

FIG. 17 shows the general synthetic scheme for the prepa-
ration of intermediate compounds of the present invention.
FIG. 17 shows a general coupling method between a pyrazole
boronic acid and an aryl triflate, it is understood that similar
coupling methods can be used wherein the triflate is a halide,
such as, I, Br or Cl.

FIG. 18 shows the general synthetic scheme for the prepa-
ration of intermediate compounds of the present invention.

FIG. 19 shows the general synthetic scheme for the prepa-
ration of intermediate compounds useful in the preparation of
compounds of the present invention.

FIG. 20 shows the general synthetic scheme for the prepa-
ration of intermediate compounds useful in the preparation of
compounds of the present invention.

FIG. 21 shows the general synthetic scheme for the prepa-
ration of compounds of the present invention. FIG. 21 shows
a general coupling method between a phenyl amine, as
described in previous figures, and an isocyanate or thioisocy-
anate to give ureas and thioureas respectively.

FIG. 22 shows the effect of Compound 1 on DOI-induced
hypolocomotion in rats.

FIG. 23 shows the effect of Compound 26 on DOI-induced
hypolocomotion in rats.

FIG. 24 shows the experimental design of SHT2A occu-
pancy studies in monkeys.

FIG. 25 shows PET scan images of monkey brains 8 or 24
hours after treatment with Compound 1 compared to a base-
line PET scan (transaxial view).

FIG. 26 shows PET scan images of monkey brains 8 or 24
hours after treatment with Compound 1 compared to a base-
line PET scan (sagital view).

FIG. 27 shows tabulated data for percent occupancy of
SHT2A receptors by Compound 1 in monkeys.

FIG. 28 shows the effect in rats of Compound 1 and Com-
pound 26 on sleep and wakefulness, as measured by delta
power, compared to zolpidem.
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FIG. 29 shows the general synthetic scheme for the prepa-
ration of intermediate compounds of the present invention.
FIG. 29 shows a general coupling method between a pyrazole
boronic acid and an aryl triflate, it is understood that similar
coupling methods known in the art can also be used, and a
halide, such as, I, Br or Cl, can be used in place of the triflate.

FIG. 30 shows the general synthetic scheme for the prepa-
ration of intermediate compounds of the present invention.
FIG. 30 illustrates the formation of pyrazoles from a variety
of substituted chromen-4-ones. Also shown are alkylation
and “Mitsunobu-like” examples for modifying the phenol,
and illustrative reductions of the nitro to amine.

FIG. 31 shows the general synthetic scheme for the prepa-
ration of intermediate compounds useful in the preparation of
compounds of the present invention. FIG. 31 illustrates the
alkylation and “Mitsunobu-like” examples for modifying the
phenol. It is understood that a variety of halo-alkyls and
alcohols can be used in these reactions. Some representative
alcohols are, 2-dimethylamino ethanol, 3-dimethylamino
propanol, and the like.

FIG. 32 shows the general synthetic scheme for the prepa-
ration of intermediate compounds useful in the preparation of
compounds of the present invention. FIG. 32 illustrates gen-
eral methods for introducing a variety of halogens into com-
pounds of the invention. It is understood that these halogena-
tion reaction can also be conducted later in the synthesis, for
example as the last step.

FIG. 33 shows the general synthetic scheme for the prepa-
ration of compounds of the present invention. FIG. 33 shows
a general coupling method between a phenyl amine, as
described in previous figures, and isocyanates or thioisocy-
anates to give ureas and thioureas respectively. FIG. 33 also
shows the general method for introducing R, and R, into
compounds of the invention.

FIG. 34 shows an alternate general synthetic scheme for
the preparation of compounds of the present invention.

DEFINITIONS

The scientific literature that has evolved around receptors
has adopted a number of terms to refer to ligands having
various effects on receptors. For clarity and consistency, the
following definitions will be used throughout this patent
document.

AGONISTS shall mean moieties that interact and activate
the receptor, such as the 5-HT,, receptor, and initiates a
physiological or pharmacological response characteristic of
that receptor. For example, when moieties activate the intra-
cellular response upon binding to the receptor, or enhance
GTP binding to membranes.

AMINO ACID ABBREVIATIONS used herein are set out
in TABLE 1:

TABLE 1

ALANINE ALA A
ARGININE ARG R
ASPARAGINE ASN N
ASPARTIC ACID ASP D
CYSTEINE CYS C
GLUTAMIC ACID GLU E
GLUTAMINE GLN Q
GLYCINE GLY G
HISTIDINE HIS H
ISOLEUCINE ILE I

LEUCINE LEU L
LYSINE LYS K
METHIONINE MET M
PHENYLALANINE PHE F
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TABLE 1-continued
PROLINE PRO P
SERINE SER S
THREONINE THR T
TRYPTOPHAN TRP w
TYROSINE TYR Y
VALINE VAL v

The term ANTAGONISTS is intended to mean moieties
that competitively bind to the receptor at the same site as
agonists (for example, the endogenous ligand), but which do
not activate the intracellular response initiated by the active
form of the receptor, and can thereby inhibit the intracellular
responses by agonists or partial agonists. Antagonists do not
diminish the baseline intracellular response in the absence of
an agonist or partial agonist.

Chemical Group, Moiety or Radical:

The term “C,_¢ acyl” denotes a C, _ alkyl radical attached
to a carbonyl wherein the definition of alkyl has the same
definition as described herein; some examples include but not
limited to, acetyl, propionyl, n-butanoyl, iso-butanoyl, sec-
butanoyl, t-butanoyl (i.e., pivaloyl), pentanoyl and the like.

Theterm “C,_¢ acyloxy” denotes an acyl radical attached to
an oxygen atom wherein acyl has the same definition has
described herein; some examples include but not limited to
acetyloxy, propionyloxy, butanoyloxy, iso-butanoyloxy, sec-
butanoyloxy, t-butanoyloxy and the like.

The term “C,_¢ alkenyl” denotes a radical containing 2 to 6
carbons wherein at least one carbon-carbon double bond is
present, some embodiments are 2 to 4 carbons, some embodi-
ments are 2 to 3 carbons, and some embodiments have 2
carbons. Both E and Z isomers are embraced by the term
“alkenyl.” Furthermore, the term “alkenyl” includes di- and
tri-alkenyls. Accordingly, if more than one double bond is
present then the bonds may be all E or Z or amixtures of E and
Z. Examples of an alkenyl include vinyl, allyl, 2-butenyl,
3-butenyl, 2-pentenyl, 3-pentenyl, 4-pentenyl, 2-hexenyl,
3-hexenyl, 4-hexenyl, 5-hexanyl, 2,4-hexadienyl and the like.

The term “C, ¢ alkoxy” as used herein denotes a radical
alkyl, as defined herein, attached directly to an oxygen atom.
Examples include methoxy, ethoxy, n-propoxy, iso-propoxy,
n-butoxy, t-butoxy, iso-butoxy, sec-butoxy and the like.

Theterm “C, 4 alky]l” denotes a straight or branched carbon
radical containing 1 to 8 carbons, some embodiments are 1 to
6 carbons, some embodiments are 1 to 4 carbons, some
embodiments are 1 to 3 carbons, and some embodiments are
1 or 2 carbons. Examples of an alkyl include, but not limited
to, methyl, ethyl, n-propyl, iso-propyl, n-butyl, sec-butyl,
iso-butyl, t-butyl, pentyl, iso-pentyl, t-pentyl, neo-pentyl,
1-methylbutyl [i.e., —CH(CH,)CH,CH,CH,], 2-methylbu-
tyl [i.e., —CH,CH(CH;)CH,CH,;], n-hexyl and the like.

The term “C, _ alkylcarboxamido” or “C, 4 alkylcarboxa-
mide” denotes a single C, _ alkyl group attached to the nitro-
gen of an amide group, wherein alkyl has the same definition
as found herein. The C, ; alkylcarboxamido may be repre-
sented by the following:

)
I P&
IL%‘\N/CI-G alkyl N C ¢ alkyl.
N i

Examples include, but not limited to, N-methylcarboxamide,
N-ethylcarboxamide, N-n-propylcarboxamide, N-iso-propy-
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Icarboxamide, N-n-butylcarboxamide, N-sec-butylcarboxa-
mide, N-iso-butylcarboxamide, N-t-butylcarboxamide and
the like.

The term “C,_; alkylene” refers to a C,_; divalent straight
carbon group. In some embodiments C,_, alkylene refers to,

for example, —CH,—, —CH,CH,—, —CH,CH,CH,—,
and the like. In some embodiments, C, ; alkylene refers to
—CH—, —CHCH,—, —CHCH,CH,—, and the like

wherein these examples relate generally to the variable or
claim element “Q”.

The term “C, 4 alkylimino” denotes a C, 4 alkyl radical
attached directly to the carbon of the —C(—NH)— group
wherein the definition of alkyl has the same definition as
described herein; some examples include but not limited to,
1-imino-ethyl [i.e., —C(—NH)CH,;], 1-imino-propyl [i.e.,
—C(=NH)CH,CH;], 1l-imino-2-methyl-propyl [i.e.,
—C(=NH)CH(CH,),], and the like.

The term “C,_4 alkylsulfinyl” denotes a C, 4 alkyl radical
attached to a sulfoxide radical of the formula: —S(O)—
wherein the alkyl radical has the same definition as described
herein. Examples include, but not limited to, methylsulfinyl,
ethylsulfinyl, n-propylsulfinyl, iso-propylsulfinyl, n-butyl-
sulfinyl, sec-butylsulfinyl, iso-butylsulfinyl, t-butylsulfinyl,
and the like.

The term “C,_¢ alkylsulfonamide” refers to the groups

O,

o 0
\/ N4
ﬁql{s\g/cl_s alkyl g/ N aliy!

wherein C, ¢ alkyl has the same definition as described
herein.

The term “C, _ alkylsulfonyl” denotes a C,  alkyl radical
attached to a sulfone radical of the formula: —S(O),—
wherein the alkyl radical has the same definition as described
herein. Examples include, but not limited to, methylsulfonyl,
ethylsulfonyl, n-propylsulfonyl, iso-propylsulfonyl, n-butyl-
sulfonyl, sec-butylsulfonyl, iso-butylsulfonyl, t-butylsulfo-
nyl, and the like.

The term “C,_ alkylthio” denotes a C, 4 alkyl radical
attached to a sulfide of the formula: —S— wherein the alkyl
radical has the same definition as described herein. Examples
include, but not limited to, methylsulfanyl (i.e., CH;S—),
ethylsulfonyl, n-propylsulfanyl, iso-propylsulfanyl, n-butyl-
sulfanyl, sec-butylsulfanyl, iso-butylsulfanyl, t-butylsulfa-
nyl, and the like.

The term “C,_; alkylthiocarboxamide” denotes a thioam-
ide of the following formulae:

S S
ill%}\N/Cl-G alkyl rﬁég)l\cl-s alkyl
H

wherein C, , alkyl has the same definition as described
herein.

The term “C,_4 alkylthioureyl” denotes the group of the
formula: —NC(S)N— wherein one are both of the nitrogens
are substituted with the same or different C, 4 alkyl groups
and alkyl has the same definition as described herein.
Examples of an alkylthioureyl include, but not limited to,
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CH,NHC(S)NH—, NH,C(S)NCH;—, (CH,),N(S)NH—,
(CH;),N(S)NH—, (CH,),N(S)NCH,—, CH,CH,NHC(S)
NH—, CH,CH,NHC(S)NCH,—, and the like.

The term “C, ¢ alkylureyl” denotes the group of the for-
mula: —NC(O)N— wherein one are both of the nitrogens are
substituted with the same or different C, ; alkyl group
wherein alkyl has the same definition as described herein.
Examples of an alkylureyl include, but not limited to,
CH,NHC(O)NH—, NH,C(O)NCH,—, (CH,),NC(O)
NH—, (CH,),NC(O)NH—, (CH,),NC(O)NCH;—,
CH,CH,NHC(O)NH—, CH,CH,NHC(O)NCH;—, and the
like.

The term “C,_g alkynyl” denotes a radical containing 2 to 6
carbons and at least one carbon-carbon triple bond, some
embodiments are 2 to 4 carbons, some embodiments are 2 to
3 carbons, and some embodiments have 2 carbons. Examples
of'an alkynyl include, but not limited to, ethynyl, 1-propynyl,
2-propynyl, 1-butynyl, 2-butynyl, 3-butynyl, 1-pentynyl,
2-pentynyl, 3-pentynyl, 4-pentynyl, 1-hexynyl, 2-hexynyl,
3-hexynyl, 4-hexynyl, 5-hexynyl and the like. The term
“alkynyl” includes di- and tri-ynes.

The term “amino” denotes the group NH,.

The term “C, 4 alkylamino” denotes one alkyl radical
attached to an amino radical wherein the alkyl radical has the
same meaning as described herein. Some examples include,
but not limited to, methylamino, ethylamino, n-propylamino,
iso-propylamino, n-butylamino, sec-butylamino, iso-buty-
lamino, t-butylamino, and the like. Some embodiments are
“C,_, alkylamino.”

The term “aryl” denotes an aromatic ring radical contain-
ing 6 to 10 ring carbons. Examples include phenyl and naph-
thyl.

The term “arylalkyl” defines a C,-C, alkylene, such as
—CH,—, —CH,CH,— and the like, which is further sub-
stituted with an aryl group. Examples of an “arylalkyl”
include benzyl, phenethylene and the like.

The term “arylcarboxamido™ denotes a single aryl group
attached to the nitrogen of an amide group, wherein aryl has
the same definition as found herein. The example is N-phe-
nylcarboxamide.

The term “arylureyl” denotes the group —NC(O)N—
where one of the nitrogens are substituted with an aryl.

The term “benzyl” denotes the group —CH,C Hs.

The term “carbo-C,_¢-alkoxy” refers to a C,_salkyl ester of
a carboxylic acid, wherein the alkyl group is as defined
herein. Examples include, but not limited to, carbomethoxy,
carboethoxy, carbopropoxy, carboisopropoxy, carbobutoxy,
carbo-sec-butoxy, carbo-iso-butoxy, carbo-t-butoxy, carbo-
n-pentoxy, carbo-iso-pentoxy, carbo-t-pentoxy, carbo-neo-
pentoxy, carbo-n-hexyloxy, and the like.

The term “carboxamide” refers to the group —CONH,.

The term “carboxy” or “carboxyl” denotes the group
—CO,H; also referred to as a carboxylic acid group.

The term “cyano” denotes the group —CN.

The term “C,_, cycloalkenyl” denotes a non-aromatic ring
radical containing 4 to 7 ring carbons and at least one double
bond; some embodiments contain 4 to 6 carbons; some
embodiments contain 4 to 5 carbons; some embodiments
contain 4 carbons. Examples include cyclobutenyl, cyclopen-
tenyl, cyclopentenyl, cyclohexenyl, and the like.

The term “C;_, cycloalkyl” denotes a saturated ring radical
containing 3 to 7 carbons; some embodiments contain 3 to 6
carbons; some embodiments contain 3 to 5 carbons; some
embodiments contain 5 to 7 carbons; some embodiments
contain 3 to 4 carbons. Examples include cyclopropyl,
cyclobutyl, cyclopentyl, cyclopenyl, cyclohexyl, cycloheptyl
and the like.
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The term “C,_¢ dialkylamino” denotes an amino substi-
tuted with two of the same or different C, , alkyl radicals
wherein alkyl radical has the same definition as described
herein. Some examples include, but not limited to, dimethy-
lamino, methylethylamino, diethylamino, methylpropy-
lamino, methylisopropylamino, ethylpropylamino, ethyliso-
propylamino, dipropylamino, propylisopropylamino and the
like. Some embodiments are “C,_, dialkylamino.”

The term “C,_g dialkylcarboxamido” or “C,_¢ dialkylcar-
boxamide” denotes two alkyl radicals, that are the same or
different, attached to an amide group, wherein alkyl has the
same definition as described herein. A C, 4 dialkylcarboxa-
mido may be represented by the following groups:

(€]
(€] J]\
’%‘\N/Cl-‘l alkyl Il\I Cy4 alkyl
| C .4 alkyl

C 14 alkyl

wherein C, , has the same definition as described herein.
Examples of a dialkylcarboxamide include, but not limited to,
N,N-dimethylcarboxamide, N-methyl-N-ethylcarboxamide,
N,N-diethylcarboxamide, N-methyl-N-isopropylcarboxam-
ide, and the like.

The term “C,_g dialkylsulfonamide” refers to one of the
following groups shown below:

0 0
\Va N4

%T{S\N/Cmalkyl Ir/ ey iyl
)4 alkyl Crsall

wherein C, _, has the same definition as described herein,
for example but not limited to, methyl, ethyl, n-propyl, iso-
propyl, and the like.
The term “C,_¢ dialkylthiocarboxamido” or “C,_g dialkylth-
iocarbox-amide” denotes two alkyl radicals, that are the same
or different, attached to a thioamide group, wherein alkyl has
the same definition as described herein. A C, ¢ dialkylthio-
carboxamido or C,_¢ dialkylthiocarboxamide may be repre-
sented by the following groups:

g
S PR
i&g‘\N/CM alkyl Il\I C 1 alkyl.
| C .4 alkyl

C 14 alkyl

Examples of a dialkylthiocarboxamide include, but not lim-
ited to, N,N-dimethylthiocarboxamide, N-methyl-N-ethylth-
iocarboxamide and the like.

The term “ethynylene” refers to the carbon-carbon triple
bond group as represented below:

The term “formyl” refers to the group —CHO.
The term “C,_g haloalkoxy” denotes a haloalkyl, as defined
herein, which is directly attached to an oxygen atom.
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Examples include, but not limited to, difluoromethoxy, trif-
luoromethoxy, 2,2,2-trifluoroethoxy, pentafluoroethoxy and
the like.

The term “C, 4 haloalkyl” denotes an C, ¢ alkyl group,
defined herein, wherein the alkyl is substituted with one halo-
gen up to fully substituted and a fully substituted C, ¢
haloalkyl can be represented by the formula C, L., , , wherein
L is a halogen and “n” is 1, 2, 3 or 4; when more than one
halogen is present then they may be the same or different and
selected from the group consisting of F, Cl, Br and I, prefer-
ably F. Examples of C,_, haloalkyl groups include, but not
limited to, fluoromethyl, difluoromethyl, trifluoromethyl,
chlorodifluoromethyl, 2,2,2-trifluoroethyl, pentatfluoroethyl
and the like.

The term “C,_g haloalkylcarboxamide™ denotes an alkyl-
carboxamide group, defined herein, wherein the alkyl is sub-
stituted with one halogen up to fully substituted represented
by the formulaC,L,,,, wherein L is ahalogenand “n”is 1, 2,
3 or4. When more than one halogen is present they may be the
same or different and selected from the group consisting of F,
Cl, Br and [, preferably F.

The term “C,_g haloalkylsulfinyl” denotes a haloalkyl radi-
cal attached to a sulfoxide group of the formula: —S(O)—
wherein the haloalkyl radical has the same definition as
described herein. Examples include, but not limited to, trif-
luoromethylsulfinyl, 2,2,2-trifluoroethylsulfinyl, 2,2-difluo-
roethylsulfinyl and the like.

The term “C, ¢ haloalkylsulfonyl” denotes a haloalkyl
radical attached to a sulfone group ofthe formula: —S(O),—
wherein haloalkyl has the same definition as described herein.
Examples include, but not limited to, triffuoromethylsulfonyl,
2,2 2-trifluoroethylsulfonyl, 2,2-difluoromethylsulfonyl and
the like.

The term “C,_ haloalkylthio” denotes a haloalky] radical
directly attached to a sulfur wherein the haloalkyl has the
same meaning as described herein. Examples include, but not
limited to, trifluoromethylthio (i.e., CF;S—, also referred to
as trifluoromethylsulfanyl), 1,1-difluoroethylthio, 2,2,2-trif-
Iuoroethylthio and the like.

The term “halogen” or “halo” denotes to a fluoro, chloro,
bromo or iodo group. The term “heteroaryl” denotes an aro-
matic ring system that may be a single ring, two fused rings or
three fused rings wherein at least one ring carbon is replaced
with a heteroatom selected from, but not limited to, the group
consisting of O, S and N wherein the N can be optionally
substituted with H, C,_, acyl or C,_, alkyl. Examples of het-
eroaryl groups include, but not limited to, pyridyl, benzofura-
nyl, pyrazinyl, pyridazinyl, pyrimidinyl, triazinyl, quinoline,
benzoxazole, benzothiazole, 1H-benzimidazole, isoquino-
line, quinazoline, quinoxaline and the like. In some embodi-
ments, the heteroaryl atom is O, S, NH, examples include, but
not limited to, pyrrole, indole, and the like. Other examples
include, but not limited to, those in TABLE 2, TABLE 3, and
the like.

The term “heterocyclic” denotes a non-aromatic carbon
ring (i.e., C;_, cycloalkyl or C,_, cycloalkenyl as defined
herein) wherein one, two or three ring carbons are replaced by
a heteroatom selected from, but not limited to, the group
consisting of O, S, N, wherein the N can be optionally sub-
stituted with H, C,_, acyl or C,_, alkyl, and ring carbon atoms
optionally substituted with oxo or a thiooxo thus forming a
carbonyl or thiocarbonyl group. The heterocyclic group is a
3-, 4-, 5-, 6- or 7-membered containing ring. Examples of a
heterocyclic group include but not limited to aziridin-1-yl,
aziridin-2-yl, azetidin-1-yl, azetidin-2-yl, azetidin-3-yl, pip-
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eridin-1-yl, piperidin-4-yl, morpholin-4-yl, piperzin-1-yl,
piperzin-4-yl, pyrrolidin-1-yl, pyrrolidin-3-yl, [1,3]-diox-
olan-2-yl and the like.

The term “heterocycliccarboxamido” denotes a heterocy-
clic group, as defined herein, with a ring nitrogen where the
ring nitrogen is bonded directly to the carbonyl forming an
amide. Examples include, but not limited to,

AR,

and the like.

The term “heterocyclicsulfonyl” denotes a heterocyclic
group, as defined herein, with a ring nitrogen where the ring
nitrogen is bonded directly to an —SO,-group forming an
sulfonamide. Examples include, but not limited to,

o\\s//o o\\s//o
Y
k/o’ O :
@] [@]
\\S//
0

and the like.

The term “hydroxyl” refers to the group —OH.

The term “hydroxylamino” refers to the group —NHOH.

The term “nitro” refers to the group —NO,,.

The term “C,_, oxo-cycloalkyl” refers to a C,_, cycloalkyl,
as defined herein, wherein one of the ring carbons is replaced
with a carbonyl. Examples of C, , oxo-cycloalkyl include,
but are not limited to, 2-oxo-cyclobutyl, 3-oxo-cyclobutyl,
3-oxo-cyclopentyl, 4-oxo-cyclohexyl, and the like and repre-
sented by the following structures respectively:

G
oA
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-continued

The term “perfluoroalkyl” denotes the group of the formula
—C,F,,,.; stated differently, a perfluoroalkyl is an alkyl as
defined herein wherein the alkyl is fully substituted with
fluorine atoms and is therefore considered a subset of
haloalkyl. Examples of perfluoroalkyls include CF;, CF,CFj,
CF,CF,CF,, CF(CF,),, CF,CF,CF,CF;, CF,CF(CF,),,
CF(CF;)CF,CF; and the like.

The term “phenoxy” refers to the group C.H;,O—.

The term “phenyl” refers to the group C;Hs—.

The term“sulfonic acid” refers to the group —SO;H.

The term “thiol” denotes the group —SH.

CODON shall mean a grouping of three nucleotides (or
equivalents to nucleotides) which generally comprise a
nucleoside [adenosine (A), guanosine (G), cytidine (C), uri-
dine (U) and thymidine (T)] coupled to a phosphate group and
which, when translated, encodes an amino acid.

COMPOSITION shall mean a material comprising at least
two compounds or two components; for example, and with-
out limitation, a Pharmaceutical Composition is a Composi-
tion comprising a compound of the present invention and a
pharmaceutically acceptable carrier.

COMPOUND EFFICACY shall mean a measurement of
the ability of a compound to inhibit or stimulate receptor
functionality, as opposed to receptor binding affinity.

CONSTITUTIVELY ACTIVATED RECEPTOR shall
mean a receptor subject to constitutive receptor activation.

CONSTITUTIVE RECEPTOR ACTIVATION shall mean
stabilization of a receptor in the active state by means other
than binding of the receptor with its endogenous ligand or a
chemical equivalent thereof.

CONTACT or CONTACTING shall mean bringing the
indicated moieties together, whether in an in vitro system or
an in vivo system. Thus, “contacting” a 5-HT, , receptor with
a compound of the invention includes the administration of a
compound of the present invention to an individual, prefer-
ably a human, having a 5-HT,, receptor, as well as, for
example, introducing a compound of the invention into a
sample containing a cellular or more purified preparation
containing a 5-HT, , receptor.

ENDOGENOUS shall mean a material that a mammal
naturally produces. ENDOGENOUS in reference to, for
example and not limitation, the term “receptor” shall mean
that which is naturally produced by a mammal (for example,
and not limitation, a human) or a virus.

In contrast, the term NON-ENDOGENOUS in this context
shall mean that which is not naturally produced by a mammal
(for example, and not limitation, a human) or a virus. For
example, and not limitation, a receptor which is not constitu-
tively active in its endogenous form, but when manipulated
becomes constitutively active, is most preferably referred to
herein as a “non-endogenous, constitutively activated recep-
tor.” Both terms can be utilized to describe both “in vivo” and
“in vitro” systems. For example, and not a limitation, in a
screening approach, the endogenous or non-endogenous
receptor may be in reference to an in vitro screening system.
As a further example and not limitation, where the genome of
a mammal has been manipulated to include a non-endog-
enous constitutively activated receptor, screening of a candi-
date compound by means of an in vivo system is viable.
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INNEED OF PROPHYLAXIS OR TREATMENT as used
herein refers to a judgment made by a caregiver (e.g. physi-
cian, nurse, nurse practitioner, etc. in the case of humans;
veterinarian in the case of animals, including non-human
mammals) that an individual or animal requires or will benefit
from prophylaxis or treatment. This judgment is made based
on a variety of factors that are in the realm of a caregiver’s
expertise, but that includes the knowledge that the individual
or animal is ill, or will be ill, as the result of a disease,
condition or disorder that is treatable by the compounds of the
invention. In general, “in need of prophylaxis™ refers to the
judgment made by the caregiver that the individual will
become ll. Inthis context, the compounds of the invention are
used in a protective or preventive manner. However, “in need
of treatment” refers to the judgment of the caregiver that the
individual is already ill, therefore, the compounds of the
present invention are used to alleviate, inhibit or ameliorate
the disease, condition or disorder.

INDIVIDUAL as used herein refers to any animal, includ-
ing mammals, preferably mice, rats, other rodents, rabbits,
dogs, cats, swine, cattle, sheep, horses, or primates, and most
preferably humans.

INHIBIT or INHIBITING, in relationship to the term
“response” shall mean that a response is decreased or pre-
vented in the presence of a compound as opposed to in the
absence of the compound.

INVERSE AGONISTS shall mean moieties that bind the
endogenous form of the receptor or to the constitutively acti-
vated form of the receptor, and which inhibit the baseline
intracellular response initiated by the active form of the
receptor below the normal base level of activity which is
observed in the absence of agonists or partial agonists, or
decrease GTP binding to membranes. Preferably, the baseline
intracellular response is inhibited in the presence of the
inverse agonist by at least 30%, more preferably by at least
50%, and most preferably by at least 75%, as compared with
the baseline response in the absence of the inverse agonist.

LIGAND shall mean an endogenous, naturally occurring
molecule specific for an endogenous, naturally occurring
receptor.

As used herein, the terms MODULATE or MODULAT-
ING shall mean to refer to an increase or decrease in the
amount, quality, response or effect of a particular activity,
function or molecule.

PHARMACEUTICAL COMPOSITION shall mean a
composition comprising at least one active ingredient;
including but not limited to, salts, solvates and hydrates of
compounds of Formula (I); whereby the composition is ame-
nable to investigation for a specified, efficacious outcome in a
mammal (for example, without limitation, a human). Those
of ordinary skill in the art will understand and appreciate the
techniques appropriate for determining whether an active
ingredient has a desired efficacious outcome based upon the
needs of the artisan.

THERAPEUTICALLY EFFECTIVE AMOUNT as used
herein refers to the amount of active compound or pharma-
ceutical agent that elicits the biological or medicinal response
in a tissue, system, animal, individual or human that is being
sought by a researcher, veterinarian, medical doctor or other
clinician, which includes one or more of the following:

(1) Preventing the disease; for example, preventing a dis-
ease, condition or disorder in an individual that may be pre-
disposed to the disease, condition or disorder but does not yet
experience or display the pathology or symptomatology of
the disease,

(2) Inhibiting the disease; for example, inhibiting a disease,
condition or disorder in an individual that is experiencing or
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displaying the pathology or symptomatology of the disease,
condition or disorder (i.e., arresting further development of
the pathology and/or symptomatology), and

(3) Ameliorating the disease; for example, ameliorating a
disease, condition or disorder in an individual that is experi-
encing or displaying the pathology or symptomatology of the
disease, condition or disorder (i.e., reversing the pathology
and/or symptomatology).

COMPOUNDS OF THE INVENTION

One aspect of the present invention encompasses certain
diaryl and arylheteroaryl urea derivatives as shown in For-
mula (I):

@

or a pharmaceutically acceptable salt, hydrate or solvate
thereof; wherein R, R,, R5, R, Ry, R, Reyy Ry Ry, Rg, X,
and Q have the same definitions as described herein, supra
and infra.

Some embodiments of the present invention encompass
certain diaryl and arylheteroaryl urea derivatives as shown in
the following Formula

Re

| X
N J]\ Q
e T Il\I/ g,

Ry Rs

R;

wherein:

i) R, is aryl or heteroaryl optionally substituted with R,
Ri0,.Ry1, Ry, Ry5, R 4, and R 5 selected independently from
the group consisting of C,_ acyl, C, ¢ acyloxy, C,_¢ alkenyl,
C, ¢ alkoxy, C, ¢ alkyl, C, ¢ alkylcarboxamide, C, 4 alkynyl,
C, ¢ alkylsulfonamide, C,_; alkylsulfinyl, C, , alkylsulfonyl,
C, ¢ alkylthio, C, 4 alkylureyl, amino, C,_¢ alkylamino, C, ¢
dialkylamino, carbo-C, s-alkoxy, carboxamide, carboxy,
cyano, C;, cycloalkyl, C,, dialkylcarboxamide, C, g
dialkylsulfonamide, halogen, C,, haloalkoxy, C, ¢
haloalkyl, C,_¢haloalkylsulfinyl, C,_¢haloalkylsulfonyl, C, ¢
haloalkylthio, hydroxyl, thiol, nitro, phenoxy and phenyl, or
two adjacent R, R;o, Ry;, R;5, Ry5, Ry, and R, 5 together
with the atoms to which they are attached form a Cs_,
cycloalkyl group or heterocyclic group each optionally sub-
stituted with F, Cl, or Br; and wherein each of said C, ¢
alkenyl, C,  alkyl, C, 4 alkynyl and phenyl groups can be
optionally substituted with 1 to 5 substituents selected inde-
pendently from the group consisting of C, ¢ acyl, C, 4 acy-
loxy, C,_¢ alkenyl, C, ¢ alkoxy, C, ¢ alkyl, C, ¢ alkylcarboxa-
mide, C,_¢ alkynyl, C, ¢ alkylsulfonamide, C, ¢ alkylsulfinyl,
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C, ¢ alkylsulfonyl, C, ¢ alkylthio, C, ¢ alkylureyl, amino,
C, ¢ alkylamino, C, ¢ dialkylamino, carbo-C,_s-alkoxy, car-
boxamide, carboxy, cyano, C;_, cycloalkyl, C, ¢ dialkylcar-
boxamide, halogen, C, , haloalkoxy, C, ¢ haloalkyl, C, ¢
haloalkylsulfinyl, C, ¢ haloalkylsulfonyl, C, ¢ haloalkylthio,
hydroxyl, thiol and nitro;

i) R, is selected from the group consisting of C,  alkyl,
C, ¢ alkenyl, C,  alkynyl and C,_, cycloalkyl;

iii) R; is selected from the group consisting of H, C, ¢
alkenyl, C, 4alkyl, C,_ alkylcarboxamide, C, ¢ alkynyl, C,
alkylsulfonamide, carbo-C,_;-alkoxy, carboxamide, carboxy,
cyano, C;_, cycloalkyl, C, ¢ dialkylcarboxamide, halogen,
heteroaryl and phenyl; and wherein each of said C,_¢ alkenyl,
C,s alkyl, C,, alkynyl, C,, alkylsulfonamide, C, -
cycloalkyl, heteroaryl and phenyl groups can be optionally
substituted with 1 to 5 substituents selected independently
from the group consisting of C, 5 acyl, C,_5 acyloxy, C,
alkenyl, C, , alkoxy, C, g alkyl, C,_salkylamino, C, g dialky-
lamino, C, , alkylcarboxamide, C, 5 alkynyl, C,_, alkylsul-
fonamide, C,_, alkylsulfinyl, C, , alkylsulfonyl, C, , alky-
Ithio, C,, alkylureyl, amino, carbo-C, c-alkoxy,
carboxamide, carboxy, cyano, C,_¢ cycloalkyl, C,  dialkyl-
carboxamide, halogen, C, , haloalkoxy, C, _, haloalkyl, C, ,
haloalkylsulfinyl, C, _, haloalkylsulfonyl, C,_, haloalkylthio,
hydroxyl, nitro and sulfonamide;

iv) R, is selected from the group consisting of H, C, s acyl,
C, s acyloxy, C, ¢ alkenyl, C, 4 alkoxy, C, 4 alkyl, C, ;alky-
Icarboxamide, C, ¢ alkynyl, C, , alkylsulfonamide, C, ¢
alkylsulfinyl, C, ¢ alkylsulfonyl, C, 4 alkylthio, C, ; alky-
lureyl, amino, C, ¢ alkylamino, C, ¢ dialkylamino, carbo-
C, ¢-alkoxy, carboxamide, carboxy, cyano, C;_, cycloalkyl,
C, ¢ dialkylcarboxamide, C, ¢ dialkylsulfonamide, halogen,
C, ¢ haloalkoxy, C, ¢ haloalkyl, C, ¢ haloalkylsulfinyl, C,
haloalkylsulfonyl, C,  haloalkylthio, hydroxyl, thiol, nitro
and sulfonamide;

v) Ry is selected from the group consisting of C, ¢ acyl,
C, ¢ acyloxy, C, ¢ alkenyl, C, ¢ alkoxy, C, ¢ alkyl, C, ¢ alky-
Icarboxamide, C, ¢ alkynyl, C, , alkylsulfonamide, C, ¢
alkylsulfinyl, C, ¢ alkylsulfonyl, C, 4 alkylthio, C, ; alky-
lureyl, amino, C, ¢ alkylamino, C, ¢ dialkylamino, carbo-
C, ¢-alkoxy, carboxamide, carboxy, cyano, C;_, cycloalkyl,
C,_g dialkylcarboxamide, C,_g dialkylsulfonamide, halogen,
C, ¢ haloalkoxy, C, ¢ haloalkyl, C, ¢ haloalkylsulfinyl, C,
haloalkylsulfonyl, C, ¢ haloalkylthio, hydroxyl, thiol, nitro
and sulfonamide, wherein said C, ; alkoxy group can be
optionally substituted with 1 to 5 substituents selected inde-
pendently from the group consisting of C, 5 acyl, C,_5 acy-
loxy, C, ¢ alkenyl, C, , alkoxy, C, 4 alkyl, C,  alkylamino,
C,_g dialkylamino, C, , alkylcarboxamide, C, ¢ alkynyl,C, ,
alkylsulfonamide, C, , alkylsulfinyl, C, , alkylsulfonyl, C, ,
alkylthio, C,_, alkylureyl, amino, carbo-C, s-alkoxy, car-
boxamide, carboxy, cyano, C; ¢ cycloalkyl, C, 4 dialkylcar-
boxamide, halogen, C, , haloalkoxy, C, , haloalkyl, C, ,
haloalkylsulfinyl, C, _, haloalkylsulfonyl, C,_, haloalkylthio,
hydroxyl, nitro and phenyl, and wherein said phenyl is
optionally substituted with 1 to 5 halogen atoms;

vi) R is selected from the group consisting of H, C,_gacyl,
C, ¢ acyloxy, C, ¢ alkenyl, C, ¢ alkoxy, C, ¢ alkyl, C, ¢ alky-
Icarboxamide, C, ¢ alkynyl, C, , alkylsulfonamide, C, ¢
alkylsulfinyl, C, ¢ alkylsulfonyl, C, 4 alkylthio, C, ; alky-
lureyl, amino, C, ¢ alkylamino, C, ¢ dialkylamino, carbo-
C, ¢-alkoxy, carboxamide, carboxy, cyano, C;_, cycloalkyl,
C,_g dialkylcarboxamide, C,_g dialkylsulfonamide, halogen,
C, ¢ haloalkoxy, C, ¢ haloalkyl, C, ¢ haloalkylsulfinyl, C,
haloalkylsulfonyl, C, ¢ haloalkylthio, hydroxyl, thiol, nitro
and sulfonamide;

10

15

20

25

30

35

40

45

50

55

60

65

22

vii) R, and Ry are independently H or C, ¢ alkyl;

viii) X is O or S; and

ix) Q is C,_; alkylene optionally substituted with 1 to 4
substituents selected from the group consisting of C, _; alkyl,
C,_, alkoxy, carboxy, cyano, C, _; haloalkyl, halogen and oxo;
or QQ is a bond; or a pharmaceutically acceptable salt, hydrate
or solvate thereof.

It is appreciated that certain features of the invention,
which are, for clarity, described in the context of separate
embodiments, may also be provided in combination in a
single embodiment. Conversely, various features of the
invention which are, for brevity, described in the context of a
single embodiment, may also be provided separately or in any
suitable subcombination.

As used herein, “substituted” indicates that at least one
hydrogen atom of the chemical group is replaced by a non-
hydrogen substituent or group, the non-hydrogen substituent
or group can be monovalent or divalent. When the substituent
or group is divalent, then it is understood that this group is
further substituted with another substituent or group. When a
chemical group herein is “substituted” it may have up to the
full valance of substitution; for example, a methyl group can
be substituted by 1, 2, or 3 substituents, a methylene group
can be substituted by 1 or 2 substituents, a phenyl group can
be substituted by 1, 2, 3, 4, or 5 substituents, a naphthyl group
can be substituted by 1, 2, 3, 4, 5, 6, or 7 substituents and the
like. Likewise, “substituted with one or more substituents”
refers to the substitution of a group with one substituent up to
the total number of substituents physically allowed by the
group. Further, when a group is substituted with more than
one group they can be identical or they can be different.

Compounds of the invention can also include tautomeric
forms, such as keto-enol tautomers, and the like. Tautomeric
forms can be in equilibrium or sterically locked into one form
by appropriate substitution. It is understood that the various
tautomeric forms are within the scope of the compounds of
the present invention.

Compounds of the invention can also include all isotopes
of atoms occurring in the intermediates and/or final com-
pounds. Isotopes include those atoms having the same atomic
number but different mass numbers. For example, isotopes of
hydrogen include deuterium and tritium.

It is understood and appreciated that compounds of the
present invention may have one or more chiral centers, and
therefore can exist as enantiomers and/or diastereomers. The
invention is understood to extend to and embrace all such
enantiomers, diastereomers and mixtures thereof, including
but not limited, to racemates. Accordingly, some embodi-
ments of the present invention pertain to compounds of the
present invention that are R enantiomers. Further, some
embodiments of the present invention pertain to compounds
of the present invention that are S enantiomers. In examples
where more than one chiral center is present, then, some
embodiments of the present invention include compounds
that are RS or SR enantiomers. In further embodiments, com-
pounds of the present invention are RR or SS enantiomers. It
is understood that compounds of the present invention are
intended to represent all individual enantiomers and mixtures
thereof, unless stated or shown otherwise.

In some embodiments, R, is aryl or heteroaryl each option-
ally substituted withRo, R o, Ry 1, R 5, Ry5, R 4, and R, s each
selected independently from the group consisting of C, ¢
acyl, C, ¢ acyloxy, C, ¢ alkenyl, C, ;alkoxy, C, alkyl, C,
alkylcarboxamide, C,_; alkynyl, C, ¢ alkylsulfonamide, C,
alkylsulfinyl, C, ¢ alkylsulfonyl, C, , alkylthio, C, 4 alky-
lureyl, amino, C, ¢ alkylamino, C, ¢ dialkylamino, C, 4 alky-
limino, carbo-C, -alkoxy, carboxamide, carboxy, cyano,
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C;_, cycloalkyl, C, ¢ dialkylcarboxamide, C, ¢ dialkylsul-
fonamide, halogen, C, ¢ haloalkoxy, C, 4 haloalkyl, C,
haloalkylsulfinyl, C, ¢ haloalkylsulfonyl, C,_, haloalkylthio,
heterocyclic, hydroxyl, thiol, nitro, phenoxy and phenyl,
wherein said C,_¢ alkenyl, C, _ alkyl, C, ¢ alkynyl, C, ¢ alky-
lamino, C, ¢ alkylimino, C, ¢ dialkylamino, heterocyclic, and
phenyl are each optionally substituted with 1 to 5 substituents
selected independently from the group consisting of C, ¢
acyl, C, ¢ acyloxy, C, ¢ alkenyl, C, ;alkoxy, C, calkyl,C, ¢
alkylcarboxamide, C,_ alkynyl, C, ¢ alkylsulfonamide, C,
alkylsulfinyl, C, ¢ alkylsulfonyl, C, , alkylthio, C, 4 alky-
lureyl, amino, C, ¢ alkylamino, C, ¢ dialkylamino, carbo-
C, ¢-alkoxy, carboxamide, carboxy, cyano, C;_, cycloalkyl,
C, ¢ dialkylcarboxamide, halogen, C, ; haloalkoxy, C,
haloalkyl, C,_¢haloalkylsulfinyl, C, ¢ haloalkylsulfonyl, C, ¢
haloalkylthio, hydroxyl, thiol and nitro;

Some embodiments of the present invention pertain to
compounds wherein R, is phenyl or naphthyl each optionally
substituted with Rg, R, Ry;, Ry5, R;3, Ry, and R 5 each
selected independently from the group consisting of C, ¢
acyl, C, ¢ alkoxy, C, ¢ alkyl, C,_; alkylsulfonyl, amino, C,
alkylamino, C,_g dialkylamino, C, , alkylimino, carbo-C, ¢-
alkoxy, carboxamide, carboxy, cyano, C;_, cycloalkyl, halo-
gen, C,_¢ haloalkoxy, C, ¢ haloalkyl, heterocyclic, hydroxyl,
nitro, and phenyl, or two adjacent Ry, Ry, Ry1, Ry, Ry5, R4,
and R, 5 together with the atoms to which they are attached
form a C,_, cycloalkyl group or heterocyclic group each
optionally substituted with F; and wherein said C,  alkyl,
C, ¢ alkylimino, and heterocyclic are each optionally substi-
tuted with 1 to 5 substituents selected independently from the
group consisting of C, 4 acyl, C, ¢ alkoxy, C, ; alkyl, C, ¢
alkylsulfonyl, amino, C, ¢ alkylamino, C, g dialkylamino,
carboxamide, cyano, C;, cycloalkyl, halogen, C, ¢
haloalkoxy, C,_¢ haloalkyl, and hydroxyl.

Some embodiments of the present invention pertain to
compounds wherein R, is phenyl optionally substituted with
Ry, R o, Ry}, Ry5, and R 5 each selected independently from
the group consisting of C, ¢ acyl, C,_salkoxy,C, salkyl,C, ¢
alkylsulfonyl, amino, C, ¢ alkylamino, C, g dialkylamino,
C, ¢ alkylimino, carbo-C, ;-alkoxy, carboxamide, carboxy,
cyano, C,, cycloalkyl, halogen, C,  haloalkoxy, C, ¢
haloalkyl, heterocyclic, hydroxyl, nitro, and phenyl, or two
adjacent Ry, R, R, R,5, and R ; together with the atoms to
which they are attached form a Cs_, cycloalkyl group or
heterocyclic group each optionally substituted with F; and
wherein said C, 4 alkyl, C, 4 alkylimino, and heterocyclic are
each optionally substituted with 1 to 5 substituents selected
independently from the group consisting of C, ¢ acyl, C, ¢
alkoxy, C,  alkyl, C, 4 alkylsulfonyl, amino, C, ; alky-
lamino, C, g dialkylamino, carboxamide, cyano, C;_,
cycloalkyl, halogen, C, , haloalkoxy, C, ¢ haloalkyl, and
hydroxyl.

Some embodiments of the present invention pertain to
compounds wherein R, is phenyl or naphthyl each optionally
substituted with Rg, R, Ry;, Ry5, R;3, Ry, and R 5 each
selected independently from the group consisting of C,
acyl, C, ¢ alkoxy, C, ¢ alkyl, amino, C,_¢ alkylamino, C, 4
dialkylamino, C,  alkylimino, cyano, halogen, C, ¢
haloalkoxy, C, ¢ haloalkyl, heterocyclic, hydroxyl, nitro, and
phenyl, or two adjacent Ry, R, R;1, Rj5, Ry5, Ry, and R 5
together with the atoms to which they are attached forma C,_,
cycloalkyl group or heterocyclic group each optionally sub-
stituted with F; and wherein said C, ¢ alkyl, C,_ alkylimino,
and heterocyclic are each optionally substituted with 1 to 5
substituents selected independently from the group consist-
ing of C,_¢ alkyl, amino, C,_¢ alkylamino, C,_g dialkylamino,
and hydroxyl.
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Some embodiments of the present invention pertain to
compounds wherein R, is phenyl optionally substituted with
Rs, R0, Ry ;5 Ry, and R 5 each selected independently from
the group consisting of C, ¢ acyl, C,_, alkoxy, C, ¢ alkyl,
amino, C, ¢ alkylamino, C, 4 dialkylamino, C, ; alkylimino,
cyano, halogen, C, _haloalkoxy, C,_shaloalkyl, heterocyclic,
hydroxyl, nitro, and phenyl, or two adjacentRg, R, o, R, R,
and R, ; together with the atoms to which they are attached
form a C,_, cycloalkyl group or heterocyclic group each
optionally substituted with F; and wherein said C,_¢ alkyl,
C, ¢ alkylimino, and heterocyclic are each optionally substi-
tuted with 1 to 5 substituents selected independently from the
group consisting of C,_¢ alkyl, amino, C, ¢ alkylamino, C, 4
dialkylamino, and hydroxyl.

Some embodiments of the present invention pertain to
compounds wherein R, is pheny! or naphthyl optionally sub-
stituted with R, R;,, R;;, R;5, Ri3, R, and R, 5 each
selected independently from the group consisting of —C(O)
CH,, —OCH,;, —CH,;, —CH(CH,),, —CH(OH)CHj;,
—N(CH,;),, (2-dimethylamino-ethyl)-methyl-amino [i.e.,
—N(CH;)CH,CH,N(CH,;),], (3-dimethylamino-propyl)-
methyl-amino  [i.e., —N(CH;)CH,CH,CH,N(CH,),],
—C(=NOH)CH,;, cyano, —F, —Cl, —Br, —OCF;, —CF;,
4-methyl-piperazin-1-yl, morpholin-4-yl, 4-methyl-piperi-
din-1-yl, hydroxyl, nitro, and phenyl.

Some embodiments of the present invention pertain to
compounds wherein R, is phenyl optionally substituted with
Rs, Ry, Ryj, Ry5, and R 5, R, each selected independently
from the group consisting of —C(O)CH,, —OCH,;, —CH,,
—CH(CH,),, —CH(OH)CH,;, —N(CH;),, (2-dimethy-
lamino-ethyl)-methyl-amino [ie., —N(CH;)CH,CH,N
(CH;),], (3-dimethylamino-propyl)-methyl-amino [i.e.,
—N(CH,)CH,CH,CH,N(CH,),], —C(=NOH)CH,,
cyano, —F, —Cl, —Br, —OCF;, —CF;, 4-methyl-piper-
azin-1-yl, morpholin-4-yl, 4-methyl-piperidin-1-yl,
hydroxyl, nitro, and phenyl.

Some embodiments of the present invention pertain to
compounds wherein R, is pheny! or naphthyl optionally sub-
stituted with R, R;,, R;;, R;5, Ri3, R, and R, 5 each
selected independently from the group consisting of
—OCH;, —CHj, cyano, —F, —Cl, —Br, —OCF;, and
—CF;.

Some embodiments of the present invention pertain to
compounds wherein R, is phenyl optionally substituted with
Rs, R0, Ry ;5 Ry, and R 5 each selected independently from
the group consisting of —OCH;, —CHj;, cyano, —F, —Cl,
—Br, —OCF;, and —CF;.

Some embodiments of the present invention pertain to
compounds wherein R, is phenyl and can be represented by
the Formula shown below:

Ro

wherein each variable in the above formula has the same
meaning as described herein, supra and infra. In some
embodiments, R, and Ry are both—H, Q is a bond, and X is
0.
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Some embodiments of the present invention pertain to
compounds wherein R is phenyl and can be represented by
Formula (Ia) as shown below:

(Ia)

Ry

Rig

Ry

wherein:

R, to R, ; substituents are each selected independently from
the group consisting of H, C, ¢ acyl, C, 4 acyloxy, C,
alkoxy, C, ¢ alkyl, C, ¢ alkylcarboxamide, C,_g alkylsulfona-
mide, C, ¢ alkylsulfinyl, C, 4 alkylsulfonyl, C, 4 alkylthio,
amino, C, , alkylamino, C, , dialkylamino, carbo-C, -
alkoxy, carboxamide, carboxy, cyano, halogen, C, ¢
haloalkoxy, C,_haloalkyl, hydroxyl, nitro and phenyl, or two
adjacent substituents together with the phenyl form a C,_,
cycloalkyl optionally comprising 1 to 2 oxygen atoms; and
wherein each said C,_ alkyl and phenyl groups can be option-
ally substituted with 1 to 5 substituents selected indepen-
dently from the group consisting of C,_ alkoxy, C,  alkyl,
amino, cyano, halogen, C, , haloalkoxy, C,  haloalkyl,
hydroxyl and nitro.

In some embodiments, R, is phenyl optionally substituted
with R, to R, ; substituents selected independently from the
group consisting of C,_ acyl, C, 4 alkoxy, C, 4 alkyl, cyano,
halogen, C, ¢ haloalkoxy, C, ¢ haloalkyl, nitro and phenyl;
and wherein said phenyl can be optionally substituted with 1
to 5 substituents selected independently from the group con-
sisting of C, ¢ alkoxy, C, ¢ alkyl, cyano, halogen, C, ¢
haloalkoxy, C, ¢ haloalkyl and nitro.

In some embodiments, R, is phenyl optionally substituted
with Ry to R, 5 substituents selected independently from the
group consisting of C,_; acyl, C,  alkoxy, C, . alkyl, cyano,
halogen, C,_ haloalkoxy, C, ¢ haloalkyl, nitro and phenyl.

In some embodiments, R, is phenyl optionally substituted
with R, to R, ; substituents selected independently from the
group consisting of —C(O)CH;, —C(O)CH,CH,;, —C(O)
CH(CH,),, —C(O)CH,CH,CH,, —C(O)CH,CH(CH,),,
—OCH,, —OCH,CH;, —OCH(CH,),, —OCH,CH,CHj,
—OCH,CH(CH,),, —CH;, —CH,CH;, —CH(CH,),,
—CH,CH,CH,, —CH,CH(CH,),, —CH,CH,CH,CHj,,
cyano, F, Cl, Br, I, —OCF;, —OCHF,, —OCFH,,
—OCF,CF,, —OCH,CF,, —CF,, —CHF,, —CFH,,
—CF,CF;, —CH,CF, nitro and phenyl.

In some embodiments, R, is phenyl optionally substituted
with Ry to R, ; substituents are each selected independently
from the group consisting of —C(O)CH,, —OCH;, —CH,,
—CH(CH,),, —CH(OH)CH,;, —N(CH;),, (2-dimethy-
lamino-ethyl)-methyl-amino,  (3-dimethylamino-propyl)-
methyl-amino, —C(—NOH)CH,;, cyano, —F, —Cl, —Br,
—OCF;, —CF;, 4-methyl-piperazin-1-yl, morpholin-4-yl,
4-methyl-piperidin-1-yl, hydroxyl, nitro, and phenyl.

In some embodiments, R, is phenyl optionally substituted
withRg, R, Ry;, R;, and R, ; substituents selected indepen-
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dently from the group consisting of —C(O)CH;, —OCHs;,
—CH,;, cyano, —F, —Cl, —Br, —OCF,, —CF;, nitro and
phenyl.

Some embodiments of the present invention pertain to
compounds wherein R, is naphthyl optionally substituted
with Ry R;, R;; R, Ri5 R, and R, 5 substituents selected
independently from the group consisting of C,  acyl, C, ¢
acyloxy, C,_¢ alkoxy, C, ¢ alkyl, C,  alkylcarboxamide, C,
alkylsulfonamide, C, ¢ alkylsulfinyl, C,  alkylsulfonyl, C,
alkylthio, amino, C, ¢ alkylamino, C, ¢ dialkylamino, carbo-
C, _¢-alkoxy, carboxamide, carboxy, cyano, halogen, C, ¢
haloalkoxy, C,_¢ haloalkyl, hydroxyl and nitro; and wherein
said C, 4 alkyl can be optionally substituted with 1 to 5 sub-
stituents selected independently from the group consisting of
C,¢ alkoxy, C, alkyl, amino, cyano, halogen, C, ¢
haloalkoxy, C, ¢ haloalkyl, hydroxyl and nitro.

In some embodiments, R, is naphthyl optionally substi-
tuted with Ry, Ry, R}, Ry, Rj5, R4 and R, 5 substituents
selected independently from the group consisting of C, ¢
acyl, C,_¢alkoxy, C, salkyl, cyano, halogen, C,_;haloalkoxy,
C, ¢ haloalkyl and nitro.

In some embodiments, R, is naphthyl optionally substi-
tuted with R, R, R;;, Ry5, Ry3, Ry, and R 5 substituents
selected independently from the group consisting of —C(O)
CH,, —C(O)CH,CH,, —C(O)CH(CH;),, —C(O)
CH,CH,CHs,, —C(O)CH,CH(CH,),, —OCHs,,
—OCH,CHs,, —OCH(CH,),, —OCH,CH,CH,,
—OCH,CH(CH;),, —CH,, —CH,CH;, —CH(CH,),,
—CH,CH,CH,;, —CH,CH(CH,),, —CH,CH,CH,CHj,,
cyano, —F, —Cl, —Br, —I, —OCF,, —OCHF,, —OCFH,,
—OCF,CF;, —OCH,CF,;, —CF,, —CHF,, —CFH,,
—CF,CF;, —CH,CF; and nitro.

In some embodiments, R, is naphthyl optionally substi-
tuted with Ry, Ry, R}, Ry, Rj5, R4 and R, 5 substituents
selected independently from the group consisting of —C(O)
CH,, —C(O)CH,CH,, —C(O)CH(CH;),, —C(O)
CH,CH,CHs,, —C(O)CH,CH(CH,),, —OCHs,,
—OCH,CHs,, —OCH(CH,),, —OCH,CH,CH,,
—OCH,CH(CH,),, —CH,, —CH,CH,, —CH(CH,),,
—CH,CH,CH,, —CH,CH(CH,),, —CH,CH,CH,CHj,,
cyano, —F, —Cl, —Br, —I, —OCF,, —OCHF,, —OCFH,,
—OCF,CF;, —OCH,CF;, —CF;, —CHF,, —CFH,,
—CF,CF;, —CH,CF; and nitro.

In some embodiments, R, is naphthyl optionally substi-
tuted with Ry, Ry, R}, Ry, Rj5, R4 and R, 5 substituents
selected independently from the group consisting of —C(O)
CH,;, —OCH,;, —CHj, cyano, —F, —Cl, —Br, —OCF,,
—CF; and nitro.

Some embodiments of the present invention pertain to
compounds wherein R, is heteroaryl optionally substituted
with Ry, Ry, R;;, R},, and R, ; each selected independently
from the group consisting of C, gacyl, C,_¢alkoxy, C, salkyl,
amino, C, 4 alkylamino, C, g dialkylamino, C, ¢ alkylimino,
cyano, halogen, C, ;haloalkoxy, C,_haloalkyl, heterocyclic,
hydroxyl, nitro, and phenyl, or two adjacentRg, R, o, R, R,
R,;, R, 4, and R 5 together with the atoms to which they are
attached form a C,_, cycloalkyl group or heterocyclic group
each optionally substituted with F; and wherein said C, ¢
alkyl, C, ¢ alkylimino, and heterocyclic are each optionally
substituted with 1 to 5 substituents selected independently
from the group consisting of C, ¢ alkyl, amino, C, 4 alky-
lamino, C, ¢ dialkylamino, and hydroxyl.

Some embodiments of the present invention pertain to
compounds wherein R, is heteroaryl optionally substituted
with Ry, Ry, R;;, R},, and R, ; each selected independently
from the group consisting of —C(O)CH,, —OCH;, —CHj,
—CH(CH;),, —CH(OH)CH;, —N(CH,),, (2-dimethy-



US 9,273,035 B2

27
lamino-ethyl)-methyl-amino,  (3-dimethylamino-propyl)-
methyl-amino, —C(—NOH)CH,;, cyano, —F, —Cl, —Br,
—OCF;, —CF;, 4-methyl-piperazin-1-yl, morpholin-4-yl,
4-methyl-piperidin-1-yl, hydroxyl, nitro, and phenyl.

Some embodiments of the present invention pertain to
compounds wherein R, is heteroaryl optionally substituted
with Ry, Ry, R, R},, and R, 5 each selected independently
from the group consisting of —OCH,, —CH,;, cyano, —F,
—Cl, —Br, —OCF;, and —CF;.

Some embodiments of the present invention pertain to
compounds wherein R, is heteroaryl optionally substituted
with Ry, Ry, R, R},, and R, 5 each selected independently
from the group consisting of C,  acyl, C,_4 acyloxy, C,
alkoxy, C, ¢ alkyl, C, ¢ alkylcarboxamide, C,_g alkylsulfona-
mide, C, ¢ alkylsulfinyl, C, 4 alkylsulfonyl, C, 4 alkylthio,
amino, C, , alkylamino, C, , dialkylamino, carbo-C, -
alkoxy, carboxamide, carboxy, cyano, halogen, C, ¢
haloalkoxy, C,_; haloalkyl, hydroxyl, nitro and phenyl, or two
adjacentRg, R, R;;, R 5, Ry5, Ry, and R 5 together with the
atoms to which they are attached form a Cs_, cycloalkyl group
or heterocyclic group; and wherein each of said C, _; alkyland
phenyl groups can be optionally substituted with 1 to 5 sub-
stituents selected independently from the group consisting of
C,¢ alkoxy, C,, alkyl, amino, cyano, halogen, C, ¢
haloalkoxy, C, ¢ haloalkyl, hydroxyl and nitro.

In some embodiments, R, is heteroaryl optionally substi-
tuted with Rg, R, o, R}, R, and R, ; each selected indepen-
dently from the group consisting of C, 4 acyl, C,_, alkoxy,
C, ¢ alkyl, cyano, halogen, C, ¢ haloalkoxy, C,_ haloalkyl,
nitro and phenyl; and wherein said phenyl can be optionally
substituted with 1 to 5 substituents selected independently
from the group consisting of C, ¢ alkoxy, C, ¢ alkyl, cyano,
halogen, C,_ haloalkoxy, C, ¢ haloalkyl and nitro.

In some embodiments, R, is heteroaryl optionally substi-
tuted with Rg, R, o, R}, R, and R, ; each selected indepen-
dently from the group consisting of C, 4 acyl, C,_, alkoxy,
C, ¢ alkyl, cyano, halogen, C, ¢ haloalkoxy, C,_ haloalkyl,
nitro and phenyl.

In some embodiments, R, is heteroaryl optionally substi-
tuted with Ry, R, o, R;;, Ry5, and R ; each selected indepen-
dently from the group consisting of —C(O)CH;, —C(O)
CH,CH,, —C(O)CH(CH,),, —C(O)CH,CH,CH,, —C(O)
CH,CH(CH,),, —OCH;, —OCH,CH,;, —OCH(CH,),,
—OCH,CH,CH,, —OCH,CH(CH,),, —CH,, —CH,CH,,
—CH(CH,)., —CH,CH,CHj,, —CH,CH(CH,),,
—CH,CH,CH,CHj;, cyano, —F, —Cl, —Br, —I, —OCF;,
—OCHF,, —OCFH,, —OCF,CF,;, —OCH,CF;, —CF;,
—CHF,, —CFH,, —CF,CF,, —CH,CFj, nitro and phenyl.

In some embodiments, R, is heteroaryl optionally substi-
tuted with Rg, R, R}, R,,, and R, ; each selected indepen-
dently from the group consisting of —C(O)CH;, —OCHj;,
—CHjs;, cyano, —F, —Cl, —Br, —OCF;, —CFj, nitro and
phenyl. In some embodiments, R, is heteroaryl optionally
substituted with R, R, R, |, Ry, and R, 5 selected indepen-
dently from the group consisting of H, —C(O)CH,, —OCHS,,
—CHjs;, cyano, —F, —Cl, —Br, —OCF;, —CFj, nitro and
phenyl.

In some embodiments R, is heteroaryl having 5-atoms in
the aromatic ring examples of which are represented by the
following formulae:

TABLE 2
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TABLE 2-continued

o\ Cl G G
PN NGLE Y K/b , K/S :
N=\% /N=\ /N=\ /Nz\/z
g/i\IH, N\/b , o\/i\I , N\/\S ,
N:\ S—\\ N=I\{ N:\

/ - T / / -

N\/NH , N\/N , s\/ and HN\/N

wherein the 5-membered heteroaryl is bonded at any avail-
able position of the ring, for example, a imidazolyl ring can be
bonded at one of the ring nitrogens (i.e., imidazol-1-yl group)
or at one of the ring carbons (i.e., imidazol-2-yl, imidazol-4-
yl or imiadazol-5-yl group).

In some embodiments, R, is a 6-membered heteroaryl, for
example, a 6-membered heteroaryl as shown in TABLE 3:

TABLE 3

and

wherein the heteroaryl group is bonded at any ring carbon. In
some embodiments, R, is selected from the group consisting
of pyridinyl, pyridazinyl, pyrimidinyl and pyrazinyl. In some
embodiments, R, is pyridinyl.

In some embodiments R, is a heteroaryl, for example but
not limited to those shown in TABLE 2 and 3, optionally
substituted with 1 to 3 substituents selected from the group
consisting of C, ¢ acyl, C, 4 acyloxy, C, ¢ alkenyl, C, ¢
alkoxy, C, ¢ alkyl, C, 4 alkylcarboxamide, C, alkynyl, C,
alkylsulfonamide, C, ¢ alkylsulfinyl, C, ¢ alkylsulfonyl, C,
alkylthio, C, ; alkylureyl, amino, C, , alkylamino, C,
dialkylamino, carbo-C, ¢-alkoxy, carboxamide, carboxy,
cyano, C;, cycloalkyl, C,, dialkylcarboxamide, C, g
dialkylsulfonamide, halogen, C, haloalkoxy, C, ¢
haloalkyl, C,_¢haloalkylsulfinyl, C,_¢haloalkylsulfonyl, C, ¢
haloalkylthio, hydroxyl, thiol, nitro, phenoxy and phenyl; and
wherein each of said C,_¢ alkenyl, C, ¢ alkyl, C,_; alkynyl and
phenyl groups can be optionally substituted with 1 to 5 sub-
stituents selected independently from the group consisting of
C, s acyl, C, ¢ acyloxy, C, ¢ alkenyl, C, ¢ alkoxy, C, ¢ alkyl,
C, ¢ alkylcarboxamide, C,_¢ alkynyl, C,_ alkylsulfonamide,
C, ¢ alkylsulfinyl, C, 4 alkylsulfonyl, C, ¢ alkylthio, C, ¢
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alkylureyl, amino, C, , alkylamino, C, g dialkylamino,
carbo-C, s-alkoxy, carboxamide, carboxy, cyano, C;-
cycloalkyl, C, s dialkylcarboxamide, halogen, C, ¢
haloalkoxy, C, haloalkyl, C, ¢ haloalkylsulfinyl, C, ¢
haloalkylsulfonyl, C, 4 haloalkylthio, hydroxyl, thiol and
nitro.

Some embodiments of the present invention pertain to
compounds wherein R, is H or C, ¢ alkyl.

Some embodiments of the present invention pertain to
compounds wherein R, is C,_¢ alkyl. In some embodiments,
R, is selected from the group consisting of —CH;,

—CH,CH;, —CH(CH,;),, —CH,CH,CH,;, —CH,CH
(CH;), and—CH,CH,CH,CHj;. In some embodiments, R, is
—CH,; or —CH(CHj,)..

Some embodiments of the present invention can be repre-
sented by Formulae (Ib) and (Ic) respectively as shown
below:

(Ib)

Re
Rs
X
. M
Q
- T
BN
N R R,
— 7 8
NN
(Ie)
Re
Rs
X
5 M
Q
- T
R4
\N/N Ry Rg
CH;
HLC

wherein each variable in Formulae (Ib) and (Ic) has the same
meaning as described herein, supra and infra.

Some embodiments of the present invention pertain to
compounds wherein R, is H.

It is understood that when R, is H, then tautomers are
possible. It is well understood and appreciated in the art that
pyrazoles can exist in various tautomeric forms. Two possible
tautomeric forms are illustrated below:

Rﬁll
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It is further understood that tautomeric forms can also have
corresponding nomenclature for each represented tautomer,
for example, Formula (Id) and Formula (Id') can be repre-
sented by the general chemical names 1H-pyrazol-3-yl and
2H-pyrazole-3-yl respectively. Therefore, the present inven-
tion includes all tautomers and the various nomenclature
designations.

Some embodiments of the present invention pertain to
compounds wherein R, is C, 4 alkenyl. In some embodi-
ments, R, is —CH,CH—CH,.

Some embodiments of the present invention pertain to
compounds wherein R, is C,_¢ alkynyl.

Some embodiments of the present invention pertain to
compounds wherein R, is C;_; cycloalkyl. In some embodi-
ments, R, is cyclopropyl.

Some embodiments of the present invention pertain to
compounds wherein R is selected from the group consisting
of H, C,  alkenyl, C, 4 alkyl, C,_, alkylcarboxamide, C,
alkynyl, carbo-C, c-alkoxy, carboxamide, carboxy, cyano,
C,_, cycloalkyl, halogen, heteroaryl or phenyl; and wherein
each of said C, 4 alkenyl, C,_; alkyl, C,_¢ alkynyl, heteroaryl
and phenyl groups can be optionally substituted with 1 to 5
substituents selected independently from the group consist-
ing of C,_¢ alkylamino, C,_g dialkylamino, C,_¢ alkenyl, C, ,
alkoxy, C, s alkyl, C, alkynyl, amino, halogen, C, ,
haloalkoxy and hydroxyl.

In some embodiments, R; is selected from the group con-
sisting of H, C, ¢ alkenyl, C, 4 alkyl, C, 4 alkynyl, carbo-
C, ¢-alkoxy, carboxy, cyano, C;_, cycloalkyl, halogen, het-
eroaryl or phenyl; and wherein each of said C,_g alkenyl, C, ¢
alkyl, C,_¢ alkynyl and phenyl groups can be optionally sub-
stituted with 1 to 5 substituents selected independently from
the group consisting of C,_g dialkylamino, C,_¢ alkenyl, C,
alkoxy, C,_¢ alkynyl, halogen, C,_, haloalkoxy and hydroxyl.

In some embodiments, R; is selected from the group con-
sisting of H, —CH—CH,, —CH,, —CH,CHj;,
—CH(CH,),, —CH,CH,CHj, —CH,CH(CH,),,

—CH,CH,CH,CH,;, —C=CH, —C(O)OCH,, —C(0O)
OCH,CHj;, carboxy, cyano, cyclopropyl, F, Cl, Br, I,
thiophen-2-yl, thiophen-3-yl, phenyl, —CH,CH,N(CHj;),,
2-methoxyphenyl, 3-methoxyphenyl, 4-methoxyphenyl,
—CH—CH—C=CH, 4-fluorophenyl, 4-trifluoromethox-
yphenyl, —CH,OH and —CH,CH,OH.

Some embodiments of the present invention pertain to
compounds wherein R; is H or halogen.

In some embodiments, R, is H, F, Cl or Br.

R6[1
Rep
X
J
T
Rqe R; Rg

ad)
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Some embodiments of the present invention pertain to

compounds of Formula (Ie) as shown below:

I X
N )]\ Q
- I|\I Ir/ g,

Ry Rg

wherein each variable in Formula (Ie) has the same meaning

as described herein, supra and infra.

Some embodiments of the present invention pertain to

compounds of Formula (If) as shown below:

wherein each variable in Formula (If) has the same meaning

as described herein, supra and infra.

Some embodiments of the present invention pertain to

compounds of Formula (Ig) as shown below:

| X
4 A
7 Il\I Il\I/ g

Ry Rg

wherein each variable in Formula (Ig) has the same meaning

as described herein, supra and infra.

Some embodiments of the present invention pertain to

compounds of Formula (Th) as shown below:

wherein each variable in Formula (Ih) has the same meaning

as described herein, supra and infra.
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Some embodiments of the present invention pertain to

compounds of Formula (Ii) as shown below:

(Ie) s

10 s

15

)

v i
4 .
T

Ry Rg
Cl

wherein each variable in Formula (Ii) has the same meaning

as described herein, supra and infra.

Some embodiments of the present invention pertain to

compounds of Formula (Ij) as shown below:

20
I
25
Ry
30 Ry

@
Réa

Ree Ry Rs
Cl

wherein each variable in Formula (Ij) has the same meaning

as described herein, supra and infra.

Some

embodiments of the present invention pertain to

35 compounds of Formula (Ik) as shown below:

(g

40

45 \/

(Ik)

Il{z X
N J]\ Q
N

Ry Rs
Br

wherein each variable in Formula (Ik) has the same meaning

50 as described herein, supra and infra.

Some

embodiments of the present invention pertain to

compounds of Formula (Ik') as shown below:

(Ih) 55

65

(k)
Réa

Ree Ry Rg
Br

wherein each variable in Formula (Ik') has the same meaning

as described herein, supra and infra.
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Some embodiments of the present invention pertain to
compounds wherein R, is selected from the group consisting
of H, C, ¢ alkyl and C,_g haloalkyl.

In some embodiments, R, is selected from the group con-
sisting of H, —CH,, —CH,CH;, —CH(CH,),,
—CH,CH,CH,, —CH,CH(CH,),, —CH,CH,CH,CHj,
—CF,, —CHF,, —CFH,, —CF,CF, and —CH,CF,.

In some embodiments, R, is selected from the group con-
sisting of H or —CF;.

Some embodiments of the present invention can be repre-
sented by Formulae (Im) and (In) as shown below:

(Im)

I X
; I e
s T Ir/ Y

N
\ / oL
Rz
(Im)
R¢
Rs
v i
. J e
N / Il\I Il\I/ Y
\ R, Re

wherein each variable in Formulae (Im) and (In) has the same
meaning as described herein, supra and infra.

Some embodiments of the present invention can be repre-
sented by Formulae (Io) and (Io") as shown below:

(o)

Rep
X
J
Il\f/ \R
Ry Rg

(o)

Rep
X
)]\ Q
YT
Rg

Ry

wherein each variable in Formulae (Io) and (Io') has the same
meaning as described herein, supra and infra.

Some embodiments of the present invention pertain to
compounds wherein R is selected from the group consisting
of C, ¢ alkoxy, C, ¢ alkylthio, amino, C, 4 alkylamino, C, 4
dialkylamino, halogen, C,  haloalkoxy, and hydroxyl,
wherein said C,_4 alkoxy group can be optionally substituted
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with 1 to 5 substituents selected independently from the
group consisting of amino, C, ; alkylamino, C, , dialky-
lamino, amino, carbo-C, s-alkoxy, carboxamide, carboxy,
cyano, halogen, and phenyl, and wherein said amino and
phenyl are each optionally substituted with 1 to 5 further
substituents selected from the group consisting of halogen
and carbo-C,_s-alkoxy.

Some embodiments of the present invention pertain to
compounds wherein R; is C,_¢ alkoxy, or hydroxyl, wherein
said C, ¢ alkoxy group can be optionally substituted with 1 to
5 substituents selected independently from the group consist-
ing of C,_, alkoxy, C, ¢ alkylamino, C,_g dialkylamino, alkyl-
sulfinyl, C,_, alkylsulfonyl, C, , alkylthio, amino, halogen,
C,_, haloalkoxy, C, _, haloalkyl, C,_, halealkylsulfinyl, C, ,
haloalkylsulfonyl, C,_, haloalkylthio, hydroxyl and phenyl,
and wherein said phenyl is optionally substituted with 1 to 5
halogen atoms.

Some embodiments of the present invention pertain to
compounds wherein R is selected from the group consisting
of C, _, alkoxy, C, 4 haloalkoxy, and hydroxyl, wherein said
C,_¢ alkoxy group can be optionally substituted with 1 to 5
substituents selected independently from the group consist-
ing of amino, C, ¢ dialkylamino, carboxy, and phenyl, and
wherein said amino and phenyl are each optionally substi-
tuted with 1 to 5 further substituents selected from the group
consisting of halogen and carbo-C, s-alkoxy.

In some embodiments, R is C, 4 alkoxy, or hydroxyl, and
wherein said C,_¢ alkoxy group can be optionally substituted
with 1 to 5 substituents selected independently from the
group consisting of C, _, alkoxy, C,_¢alkylamino, C,  dialky-
lamino, amino, C,_, haloalkoxy, hydroxyl and phenyl,
wherein said phenyl is optionally substituted with 1 to 5
halogen atoms.

Some embodiments of the present invention pertain to
compounds wherein R is selected from the group consisting
of —OCH;, —OCH,CH;, —OCH(CH,),, —OCF;,
hydroxyl, benzyloxy, 4-chloro-benzyloxy, phenethyloxy,
2-dimethylamino-ethoxy  [ie., —OCH,CH,N(CH,),],
3-dimethylamino-propoxy [i.e., —OCH,CH,CH,N(CH,),],
carboxymethoxy [i.e., —OCHC(O)OH], and 2-tert-butoxy-

carbonylamino-ethoxy [ie., —OCH,CH,NHC(O)
OC(CH,); -

In some embodiments, R is selected from the group con-
sisting of —OCH;, —OCH,CH,, —OCH(CH,),,
—OCH,CH,CH,, —OCH,CH(CH,),, hydroxyl,
—OCH,CH,OH, —OCH,CH,0OCH;,
—OCH,CH,OCH,CHj, —OCH,CH,OCH(CHs;),,

—OCH,CH,0OCH,CH,CH;,—O0OCH,CH,OCH,CH(CH,),,
—OCH,CH,NH,, —OCH,CH,NHCH;, —OCH,CH,N
(CH,),, —OCH,CH,O0CF;, —OCH,CH,OCHF,,
—OCH,CH,OCFH,, —OCH,CsH;, —OCH,CH,C.Hs,
—OCH,C4H;-0-Cl,—OCH,C¢H;s-m-Cl and —OCH,C ¢H;-
p-CL

In some embodiments, R is selected from the group con-
sisting of —OCH,, —OCH,CH;, —OCH(CH,),, hydroxyl,
—OCH,CH,N(CH,),, —OCH,CHs;, —OCH,CH,CH,
and —OCH,CH;-p-Cl.

In some embodiments, R is —OCHj.

Some embodiments of the present invention pertains to
compounds wherein R is selected from the group consisting
of H, C,_¢ alkoxy, carbo-C, _¢-alkoxy, carboxamide, carboxy,
cyano, halogen and hydroxyl.

In some embodiments, Ry is H.

Some embodiments of the present invention pertain to
compounds wherein R ,, R, and R _are each independently
selected from the group consisting of H, alkoxy, C, ¢ alkyl,
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amino, C,_¢ alkylamino, C, ¢ dialkylamino, cyano, halogen,
C, ¢ haloalkoxy, C,  haloalkyl, hydroxyl, and nitro.

Some embodiments of the present invention pertain to
compounds wherein R ,, R¢,, and R are each independently
selected from the group consisting of H, —OCH;, —CHj,,
—N(CH,;),, cyano, —F, —Cl, —Br, —OCF;, hydroxyl, and
nitro.

Some embodiments of the present invention pertain to
compounds wherein R ,, R¢,, and R are each independently
selected from the group consisting of H, C,_; alkoxy, carbo-
C, ¢-alkoxy, carboxamide, carboxy, cyano, halogen and
hydroxyl.

Some embodiments of the present invention pertain to
compounds wherein Ry, R, and R, are all H.

Some embodiments of the present invention pertain to
compounds wherein Ry is C,_; alkoxy and R, Rs,, and R,
are all H.

In some embodiments, R, is —OCHS;.

Some embodiments of the present invention pertain to
compounds represented by Formula (Ip) as shown below:

p)

wherein each variable in Formula (Ip) has the same meaning
as described herein, supra and infra. In some embodiments,
compounds of the present invention have Formula (Ip) and Q
is a bond.

Some embodiments of the present invention pertain to
compounds represented by Formula (Iq) as shown below:

(9

wherein each variable in Formula (Iq) has the same meaning
as described herein, supra and infra. In some embodiments,
compounds of the present invention have Formula (Iq) and Q
is a bond.

Some embodiments of the present invention pertain to
compounds wherein R, is H or C, 4 alkyl.

In some embodiments, R, is selected from the group con-
sistng of H, —CH,;, —CH,CH;, —CH(CH,),,
—CH,CH,CH,, —CH,CH(CH,), and —CH,CH,CH,CHj.

In some embodiments, R is H.

Some embodiments of the present invention pertain to
compounds wherein R is Hor C, _; alkyl.

In some embodiments, Ry is selected from the group con-
sistng of H, —CH,;, —CH,CH;, —CH(CH,),,
—CH,CH,CH,, —CH,CH(CH,), and —CH,CH,CH,CHj.

In some embodiments, Ry is H.

36

Some embodiments of the present invention pertain to
compounds wherein both R, and R, are H.

Some embodiments of the present invention pertain to
compounds represented by Formula (Ir) as shown below:

(Ir)

10

15 R;

wherein each variable in Formula (Ir) has the same meaning
as described herein, supra and infra.

Some embodiments of the present invention pertain to
compounds represented by Formula (Is) as shown below:

ds)

25

30

wherein each variable in Formula (Is) has the same meaning
as described herein, supra and infra.

Some embodiments of the present invention pertain to
compounds wherein X is O (i.e., oxygen).

Some embodiments of the present invention pertain to
compounds wherein X is S (i.e., sulfur).

Some embodiments of the present invention pertain to
compounds wherein Q is C, _; alkylene optionally substituted
with C, 5 alkyl, C,_; haloalkyl, halogen and oxo.

Some embodiments of the present invention pertain to
compounds wherein Q is a C,_; alkylene optionally substi-
tuted with oxo. As used herein, oxo refers to a double bonded
oxygen. In some embodiments, Q is —C(O)— (i.e., a carbo-
nyl).

In some embodiments, Q is —CH,—.

Some embodiments of the present invention pertain to
compounds wherein Q is a bond.

Some embodiments of the present invention can be repre-
sented by Formula (It) as shown below:

35

40

45

50

55 an
Rs
Rs
Ry X
' J

N R

60 7 1
A/ Y
Ry Rg
Ry R3

65

wherein each variable in Formula (It) has the same meaning
as described herein, supra and infra.
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Some embodiments of the present invention can be repre-
sented by Formula (Iu) as shown below:

(Iw)

wherein each variable in Formula (Iu) has the same meaning
as described herein, supra and infra.

In some embodiments, R, is phenyl and can be represented
by Formula (Iv) as shown below:

R¢ Ryo
Rs Ry Ry
Il{z X
4 M
7
\ 1o o
Ry Rg Rys
Ry Rz

wherein each variable in Formula (Iv) has the same meaning
as described herein, supra and infra. In some embodiments,
R, and R; are both H. In some embodiments, X is O (i.e.,
oxygen).

In some embodiments, R, is phenyl and can be represented
by Formula (Iw) as shown below:

)

Iw)
Ryg

wherein each variable in Formula (Iw) has the same meaning
as described herein, supra and infra. In some embodiments,
R, and R; are both H. In some embodiments, X is O (i.e.,
oxygen).

Some embodiments of the present invention pertain to
compounds of Formula (Ila):

(11a)
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wherein:

R, is phenyl or naphthyl optionally substituted with R,
Ri0s Ri15 Riss Rys, Ry, and Ry 5 each selected independently
from the group consisting of C, s acyl, C, 4alkoxy, C, 4alkyl,
amino, C, 4 alkylamino, C, g dialkylamino, C, ¢ alkylimino,
cyano, halogen, C, ;haloalkoxy, C,_haloalkyl, heterocyclic,
hydroxyl, nitro, and phenyl, or two adjacentRg, R, o, R, R,
R,;, R, 4, and R 5 together with the atoms to which they are
attached form a C,_, cycloalkyl group or heterocyclic group
each optionally substituted with F; and wherein said C, ¢
alkyl, C, ¢ alkylimino, and heterocyclic are each optionally
substituted with 1 to 5 substituents selected independently
from the group consisting of C, ¢ alkyl, amino, C, ¢ alky-
lamino, C, 4 dialkylamino, and hydroxyl;

R, is C, s alkyl;

R, is H or halogen;

R, is selected from the group consisting of H, C,_ alkyl
and C, ¢ haloalkyl;

Rs is selected from the group consisting of C, _ alkoxy,
C, ¢ haloalkoxy, and hydroxyl, wherein said C, , alkoxy
group can be optionally substituted with 1 to 5 substituents
selected independently from the group consisting of amino,
C,_¢ dialkylamino, carboxy, and phenyl, and wherein said
amino and phenyl are each optionally substituted with 1 to 5
further substituents selected from the group consisting of
halogen and carbo-C,_s-alkoxy;

Re,» Rey, and R, are each independently selected from the
group consisting of H, C,_ alkoxy, C, ¢ alkyl, amino, C, ¢
alkylamino, C, g dialkylamino, cyano, halogen, C, ¢
haloalkoxy, C,_¢ haloalkyl, hydroxyl, and nitro

R, and R; are both H;

X is O; and

Q is a bond.

Some embodiments of the present invention pertain to
compounds of Formula (Ia):

(11a)

Res
X
J]\ Q
N

Ry Rs

wherein:

R, is phenyl or naphthyl optionally substituted with R,
Ri0s Ri15 Riss Rys, Ry, and Ry 5 each selected independently
from the group consisting of —C(O)CH,, —OCH;, —CHj,
—CH(CH,),, —CH(OH)CH,;, —N(CH;),, (2-dimethy-
lamino-ethyl)-methyl-amino,  (3-dimethylamino-propyl)-
methyl-amino, —C(—NOH)CH,;, cyano, —F, —Cl, —Br,
—OCF;, —CF;, 4-methyl-piperazin-1-yl, morpholin-4-yl,
4-methyl-piperidin-1-yl, hydroxyl, nitro, and phenyl;

R, is —CH; or —CH(CH,),;

R;is H, F, Cl, or Br;

R, is —H, or —CF;;

Rs is selected from the group consisting of —OCHS;,
—OCH,CH,;, —OCH(CH,),, —OCF;, hydroxyl, benzy-
loxy, 4-chloro-benzyloxy, phenethyloxy, 2-dimethylamino-
ethoxy, 3-dimethylamino-propoxy, carboxymethoxy, and
2-tert-butoxycarbonylamino-ethoxy;

Rg,» Rep, and R, are each independently selected from the
group consisting of H, —OCH;, —CH,;, —N(CHj;),, cyano,
—F, —Cl, —Br, —OCF;, hydroxyl, and nitro;
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R, and R are both H;
Xis O; and
Qis a bond.
Some embodiments of the present invention pertain to
compounds of Formula (Ila):

(11a)

Rep
| X
N JI\ Q
s Il\I Il\I/ Y

Rec Ry Rg

wherein:

R, is phenyl optionally substituted with Ry, R, R, |, Ry5,
and R, ; each selected independently from the group consist-
ing of —C(O)CH,, —OCH,, —CH,, —CH(CH,),, —CH
(OH)CH;, —N(CH,;),, (2-dimethylamino-ethyl)-methyl-
amino, (3-dimethylamino-propyl)-methyl-amino,
—C(=NOH)CH,;, cyano, —F, —Cl, —Br, —OCF,, —CF;,
4-methyl-piperazin-1-yl, morpholin-4-yl, 4-methyl-piperi-
din-1-yl, hydroxyl, nitro, and phenyl;

R, is —CH; or —CH(CHs;),;

R;is —H, —F, —Cl, or —Br;

R,is —H, or—CFj;

Ry is selected from the group consisting of —OCH;,
—OCH,CH,;, —OCH(CH,),, —OCF;, hydroxyl, benzy-
loxy, 4-chloro-benzyloxy, phenethyloxy, 2-dimethylamino-
ethoxy, 3-dimethylamino-propoxy, carboxymethoxy, and
2-tert-butoxycarbonylamino-ethoxy;

Rg,, Rep, and R, are each independently selected from the
group consisting of —H, —OCH,, —CH,, —N(CH,),,
cyano, F, Cl, Br, —OCF;, hydroxyl, and nitro;

5

40
R, and R; are both H;
X is O; and
Q is a bond.
Some embodiments of the present invention pertain to
compounds of Formula (Ia):

(11a)

10 Rep
X
J]\ Q
o
15 Ry Rg
wherein:
20 R, is phenyl optionally substituted with Rg, R, R, Ry5,

and R, ; each selected independently from the group consist-
ing of —C(O)CH;, —OCH,, —CH,, —CH(CH,),,
—N(CH,;),, cyano, —F, —Cl, —Br, —OCF;, —CF,,
hydroxyl, and nitro;

25 R, is —CHj;;
R;is —H, —F, —Cl, or —Br;
R,is—H;

Rs is selected from the group consisting of —OCHS;,
—OCH,CH;, —OCH(CH,),, —OCF;, hydroxyl, benzy-
loxy, 4-chloro-benzyloxy, phenethyloxy, 2-dimethylamino-
ethoxy, 3-dimethylamino-propoxy, carboxymethoxy, and
2-tert-butoxycarbonylamino-ethoxy;

R, Reps and R, are each —H;

R, and Rg are both —H;

X is O; and

Q is a bond.

Some embodiments of the present invention include com-
pounds illustrated in TABLE A as shown below:

TABLE A
Cmpd # Structure Chemical Name
1 MeO. Cl 1-[3-(4-Bromo-2-
Br O methyl-2H-
pyrazol-3-yl)-4-
methoxy-phenyl]-
= N N 3-(4-chloro-
\ H H phenyl)-urea
N
-
N ~ Me
2 MeO F 1-[3-(4-Bromo-2-
Br O methyl-2H-
pyrazol-3-yl)-4-
methoxy-phenyl]-
= N N 3-(4-fluoro-
\ H H phenyl)-urea
N
—
N ~ Me
3 MeO Cl 1-[3-(4-Bromo-2-
Br O methyl-2H-
pyrazol-3-yl)-4-
methoxy-phenyl]-
S N N 3-(2,4-dichloro-
\ H H phenyl)-urea
N— NGO Cl
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TABLE A-continued

Cmpd # Structure

Chemical Name

4 MeO OMe
) )OI\ /O/
== N N
H H

—
N \Me

5 MeO. Br

) PN

\N/N

~

6 MeO Cl

) A

/
=z
=z

CF3

MeO.

) A

\N/N

~

) A

N\t !

9 MeO Cl
) J

N \Me

/
=z
==

CF3

10 MeO F
) A

—
N \Me

11 MeO.
) PR
== N N CF3
H H
N\ _x

-
N \Me

1-[3-(4-Bromo-2-
methyl-2H-
pyrazol-3-yl)-4-
methoxy-phenyl]-
3-(4-methoxy-
phenyl)-urea

1-[3-(4-Bromo-2-
methyl-2H-
pyrazol-3-yl)-4-
methoxy-phenyl]-
3-(4-bromo-
phenyl)-urea

1-[3-(4-Bromo-2-
methyl-2H-
pyrazol-3-yl)-4-
methoxy-phenyl]-
3-(4-chloro-3-
trifluoromethyl-
phenyl)-urea

1-[3-(4-Bromo-2-
methyl-2H-
pyrazol-3-yl)-4-
methoxy-phenyl]-
3-(3,5-difluoro-
phenyl)-urea

1-[3-(4-Bromo-2-
methyl-2H-
pyrazol-3-yl)-4-
methoxy-phenyl]-
3-(2,4-difluoro-
phenyl)-urea

1-[3-(4-Bromo-2-
methyl-2H-
pyrazol-3-yl)-4-
methoxy-phenyl]-
3-(4-chloro-2-
trifluoromethyl-
phenyl)-urea

1-[3-(4-Bromo-2-
methyl-2H-
pyrazol-3-yl)-4-
methoxy-phenyl]-
3-(3,4-difluoro-
phenyl)-urea

1-[3-(4-Bromo-2-
methyl-2H-
pyrazol-3-yl)-4-
methoxy-phenyl]-
3-(3-
trifluoromethyl-
phenyl)-urea

42
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TABLE A-continued
Cmpd # Structure Chemical Name
12 MeO. CF3 1-[3-(4-Bromo-2-
Br O methyl-2H-
pyrazol-3-yl)-4-
methoxy-phenyl]-
= N N 3-(4-
\ H H trifluoromethyl-
N phenyl)-urea
—
N ~ Me

13 1-(3,5-Bis-

trifluoromethyl-

CF;
MeO. phenyl)-3-[3-(4-
Br O bromo-2-methyl-
2H-pyrazol-3-yl)-
4-methoxy-
= N N CF henyl]-urea
4 N N 3 phenyl]
N
—
N ~ Me
14 MeO 1-[3-(4-Bromo-2-
Br O methyl-2H-
pyrazol-3-yl)-4-
methoxy-phenyl]-
== N N 3-naphthalen-2-
\ H H yl-urea
N
-
N ~ Me
15 MeO 1-[3-(4-Bromo-2-
Br O methyl-2H-
pyrazol-3-yl)-4-
methoxy-phenyl]-
== N N NO, 3-(3-nitro-
\ H H phenyl)-urea
N
—
N ~ Me
16 MeO F 1-[3-(4-Bromo-2-
Br O methyl-2H-
pyrazol-3-yl)-4-
methoxy-phenyl]-
== N N NO, 3-(4-fluoro-3-
\ H H nitro-phenyl)-urea
N
—
N ~ Me
17 MeO 1-(3-Acetyl-
Br O phenyl)-3-[3-(4-
bromo-2-methyl-
Me 2H-pyrazol-3-yl)-
— N N 4-methoxy-
\ H H phenyl]-urea
N ¢}

Me

18 MeO 1-[3-(4-Bromo-2-
Br O methyl-2H-
pyrazol-3-yl)-4-
)]\ methoxy-phenyl]-
S N N F 3-(3-fluoro-
\ H H phenyl)-urea

N
-
N \Me

19 MeO. OCF3 1-[3-(4-Bromo-2-
Br O methyl-2H-
pyrazol-3-yl)-4-
)J\ methoxy-phenyl]-
=== N N 3-(4-
\ H H trifluoromethoxy-
N phenyl)-urea
N ~ Me
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TABLE A-continued

Cmpd #

Structure

Chemical Name

20

21

22

23

24

25

26

27

Br

Br

Br

N/

MeO.

N

MeO.

\ _n

Br

N

~

Me

Me

MeO

MeO

MeO.

Br

Cl

N/

Br

N/

~
Me

~

~
Me

MeO

N

Me

A

Q O\
N)]\N CN
H H

PR

=z
=z

¢<f

Cl

AT

Cl

Cl

1-[3-(4-Bromo-2-
methyl-2H-
pyrazol-3-yl)-4-
methoxy-phenyl]-
3-(3-chloro-
phenyl)-urea

1-[3-(4-Bromo-2-
methyl-2H-
pyrazol-3-yl)-4-
methoxy-phenyl]-
3-(3-cyano-
phenyl)-urea

1-Biphenyl-2-yl-
3-[3-(4-bromo-2-
methyl-2H-
pyrazol-3-yl)-4-
methoxy-phenyl]-
urea

1-[3-(4-Bromo-2-
methyl-2H-
pyrazol-3-yl)-4-
methoxy-phenyl]-
3-(4-isopropyl-
phenyl)-urea

1-[3-(4-Bromo-2-
methyl-2H-
pyrazol-3-yl)-4-
methoxy-phenyl]-
3-naphthalen-1-
yl-urea

1-[3-(4-Bromo-2-
methyl-2H-
pyrazol-3-yl)-4-
methoxy-phenyl]-
3-(2-fluoro-
phenyl)-urea

1-[3-(4-Chloro-2-
methyl-2H-
pyrazol-3-yl)-4-
methoxy-phenyl]-
3-(4-chloro-
phenyl)-urea

1-(4-Chloro-
phenyl)-3-[3-(4-
fluoro-2-methyl-
2H-pyrazol-3-yl)-

4-methoxy-

phenyl]-urea

46
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TABLE A-continued

Cmpd # Structure

Chemical Name

28 MeO.
[0}

) PR

/
==
=z

Va e
[
P

29 MeO.

N/N\

30 MeO.

Me

) o
e

N
—
N \Me

31 MeO.

o

>:

/m
Pl
O R G

/
=z
==

32 MeO.

33 MeO.

/
=z
'z,

34 MeO

Vi o
\
janirg
—
janird
Q

35 MeO

Me

yZ o
/
-

1-[3-(4-Chloro-2-
methyl-2H-
pyrazol-3-yl)-4-
methoxy-phenyl]-
3-(4-fluoro-
phenyl)-urea

1-[3-(4-Chloro-2-
methyl-2H-
pyrazol-3-yl)-4-
methoxy-phenyl]-
3-(2,4-difluoro-
phenyl)-urea

1-[3-(4-Chloro-2-
methyl-2H-
pyrazol-3-yl)-4-
methoxy-phenyl]-
3-(3-methoxy-
phenyl)-urea

1-[3-(4-Fluoro-2-
methyl-2H-
pyrazol-3-yl)-4-
methoxy-phenyl]-
3-(4-fluoro-
phenyl)-urea

1-(3,4-Difluoro-
phenyl)-3-[3-(4-
fluoro-2-methyl-
2H-pyrazol-3-yl)-
4-methoxy-
phenyl]-urea

1-[3-(4-Fluoro-2-
methyl-2H-
pyrazol-3-yl)-4-
methoxy-phenyl]-
3-(3-fluoro-
phenyl)-urea

1-[3-(4-Chloro-2-
methyl-2H-
pyrazol-3-yl)-4-
methoxy-phenyl]-
3-(2-
trifluoromethoxy-
phenyl)-urea

1-(3-Acetyl-
phenyl)-3-[3-(4-
chloro-2-methyl-
2H-pyrazol-3-yl)-

4-methoxy-

phenyl]-urea

48
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TABLE A-continued
Cmpd # Structure Chemical Name
36 MeO 1-[3-(4-Chloro-2-
al (€] methyl-2H-
pyrazol-3-yl)-4-
methoxy-phenyl]-
NS N N F 3-(3-fluoro-
\ H H phenyl)-urea
N
—
N ~ Me
37 MeO. F 1-(2,4-Difluoro-
F O phenyl)-3-[3-(4-
fluoro-2-methyl-
2H-pyrazol-3-yl)-
= N N 4-methoxy-
\ H H phenyl]-urea
N F
-
N ~ Me
38 MeO Cl 1-[3-(4-Bromo-2-
Br (€] methyl-5-
trifluoromethyl-
2H-pyrazol-3-yl)-
= N N 4-methoxy-
BC—Q\ H H phenyl]-3-(4-
N~ N\ chloro-phenyl)-
Me urea
39 MeO F 1-[3-(4-Bromo-2-
Br O methyl-5-
trifluoromethyl-
2H-pyrazol-3-yl)-
= N N 4-methoxy-
EiC \ H H phenyl]-3-(4-
— N\ fluoro-phenyl)-
N Me urea
40 MeO F 1-[3-(4-Chloro-2-
al O methyl-5-
trifluoromethyl-
2H-pyrazol-3-yl)-
= N N 4-methoxy-
RO H H phenyl]-3-(4-
— N\ fluoro-phenyl)-
N Me urea
41 MeO. Cl 1-[3-(4-Chloro-2-
cl (€] methyl-5-
trifluoromethyl-
2H-pyrazol-3-yl)-
== N N 4-methoxy-
BC—Q H H phenyl]-3-(4-
N— N\ chloro-phenyl)-
Me urea
42 MeO. Cl 1-(4-Chloro-
(€] phenyl)-3-[4-
methoxy-3-(2-
methyl-5-
== N N trifluoromethyl-
F,C \ H H
NS
Me

2H-pyrazol-3-yl)-
phenyl]-urea

43 MeO Cl 1-(4-Chloro-
O phenyl)-3-[3-(2-
isopropyl-2H-
pyrazol-3-yl)-4-
== N N
H H
\N/N>/

methoxy-phenyl]-
urea
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TABLE A-continued

Cmpd # Structure

Chemical Name

44 MeO. F
I /©/
= N JI\ N
Q H H
45 MeO cl
: )(T\ /©/
= N N
S H H
N N>/
46 MeO F
I /@i
== N JI\ N F
Q H H
47 MeO F
I /@
= N JI\ N cl
S H H
N N>/
48 MeO CF;
0
= NJI\ N
H H
\N — N7/ Cl
49 MeO cl
B )OL /©/
— N N
Q H H
50 MeO. F
) )(T\ /©/
— N N
Q H H

1-(4-Fluoro-
phenyl)-3-[3-(2-
isopropyl-2H-
pyrazol-3-yl)-4-
methoxy-phenyl]-
urea

1-[3-(4-Chloro-2-
isopropyl-2H-
pyrazol-3-yl)-4-
methoxy-phenyl]-
3-(4-chloro-
phenyl)-urea

1-(3,4-Difluoro-
phenyl)-3-[3-(2-
isopropyl-2H-
pyrazol-3-yl)-4-
methoxy-phenyl]-
urea

1-(3-Chloro-4-
fluoro-phenyl)-3-
[3-(2-isopropyl-
2H-pyrazol-3-yl)-
4-methoxy-
phenyl]-urea

1-(2-Chloro-4-
trifluoromethyl-
phenyl)-3-[3-(2-
isopropyl-2H-
pyrazol-3-yl)-4-
methoxy-phenyl]-
urea

1-[3-(4-Bromo-2-
isopropyl-2H-
pyrazol-3-yl)-4-
methoxy-phenyl]-
3-(4-chloro-
phenyl)-urea

1-[3-(4-Bromo-2-
isopropyl-2H-
pyrazol-3-yl)-4-
methoxy-phenyl]-
3-(4-fluoro-
phenyl)-urea
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Cmpd # Structure Chemical Name

51 MeO F 1-[3-(4-Bromo-2-
Br O isopropyl-2H-
pyrazol-3-yl)-4-
)I\ methoxy-phenyl]-
= N N F 3-(3,4-difluoro-
H H

phenyl)-urea

N
52 MeO. F 1-[3-(4-Bromo-2-
Br O isopropyl-2H-
pyrazol-3-yl)-4-
)I\ methoxy-phenyl]-
== N N Cl 3-(3-chloro-4-
\ H H fluoro-phenyl)-
—~N urea
53 MeO CF3 1-[3-(4-Bromo-2-
(€] isopropyl-2H-

Br
pyrazol-3-yl)-4-
methoxy-phenyl]-

= N N 3-(2-Chloro-4-
\ H H trifluoromethyl-
N~ N>/ Cl phenyl)-urea
54 MeO. F 1-[3-(4-Chloro-2-
al O isopropyl-2H-
pyrazol-3-yl)-4-
methoxy-phenyl]-
= N N 3-(4-fluoro-
\ H H phenyl)-urea
N
55 MeO. F 1-[3-(4-Chloro-2-
cl O isopropyl-2H-
pyrazol-3-yl)-4-
methoxy-phenyl]-
== N N F 3-(3,4-difluoro-
H H phenyl)-urea
N
56 MeO. F 1-(3-Chloro-4-
al O fluoro-phenyl)-3-
[3-(4-Chloro-2-
isopropyl-2H-
= N N Cl pyrazol-3-yl)-4-
\ H H methoxy-phenyl]-
N~ N>/ urea
57 MeO CF3 1-[3-(4-Chloro-2-

O isopropyl-2H-

c pyrazol-3-yl)-4-
methoxy-phenyl]-

NS N N 3-(2-Chloro-4-
\ H H trifluoromethyl-
—N Cl phenyl)-urea
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Cmpd # Structure Chemical Name

58 HO. Cl 1-[3-(4-Bromo-2-
Br O methyl-2H-
pyrazol-3-yl)-4-
)]\ hydroxy-phenyl]-
== N N 3-(4-chloro-
H H

phenyl)-urea

59 1-[3-(4-Bromo-2-
methyl-2H-
pyrazol-3-yl)-4-

O Cl 1SOPIopoxy-
Br 9 phenyl]-3-(4-
chloro-phenyl)-
urea
NS N N
H H

60 1-[3-(4-Bromo-2-
methyl-2H-
pyrazol-3-yl)-4-

O F 1SOPIopoxy-
Br 9 phenyl]-3-(4-
fluoro-phenyl)-
urea
= N N
H H

NN

61 1-[4-Benzyloxy-
3-(4-bromo-2-
methyl-2H-
pyrazol-3-yl)-
phenyl]-3-(4-
chloro-phenyl)-

O a urea
Br JOI\
NS N N
H H

N\ _~
N
N Me
62 1-[4-Benzyloxy-
3-(4-bromo-2-
methyl-2H-

pyrazol-3-yl)-
phenyl]-3-(4-
fluoro-phenyl)-

O F urea
Br i
— N N
H H

N\~

Me

63 Cl 1-[3-(4-Bromo-2-

methyl-2H-

pyrazol-3-yl)-4-
(4-chloro-
benzyloxy)-
phenyl]-3-(4-
O Cl chloro-phenyl)-
B (€] urea
iy

PR

/
=z
=z
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Cmpd #

Structure

Chemical Name

64

65

66

67

68

69

Cl

(@] F
) JOI\ O/
= N N
H H
(@] F
: i /©/
NS N N
H H

—
N \Me

@) Cl
: i /O/
= N N
H H

NN

) Cl
: J(T\ /©/
== N N
H H
O F
) )(T\ /©/
= N N
H H

NN

Me Me
\N/

(@] ClL
: J()L /©/
= N N
H H

N\ _N
N7 \Me

1-[3-(4-Bromo-2-
methyl-2H-
pyrazol-3-yl)-4-
(4-chloro-
benzyloxy)-
phenyl]-3-(4-
fluoro-phenyl)-
urea

1-[3-(4-Bromo-2-
methyl-2H-
pyrazol-3-yl)-4-
phenethyloxy-
phenyl]-3-(4-
fluoro-phenyl)-
urea

1-[3-(4-Bromo-2-
methyl-2H-
pyrazol-3-yl)-4-
phenethyloxy-
phenyl]-3-(4-
chloro-phenyl)-
urea

1-[3-(4-Bromo-2-
methyl-2H-
pyrazol-3-yl)-4-
ethoxy-phenyl]-3-
(4-chloro-
phenyl)-urea

1-[3-(4-Bromo-2-
methyl-2H-
pyrazol-3-yl)-4-
ethoxy-phenyl]-3-
(4-fluoro-phenyl)-
urea

1-[3-(4-Bromo-2-
methyl-2H-
pyrazol-3-yl)-4-
dimethylamino-
ethoxy)-phenyl]-
3-(4-chloro-
phenyl)-urea
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TABLE A-continued
Cmpd # Structure Chemical Name
70 Me Me 1-[3-(4-Bromo-2-
~ N - methyl-2H-

pyrazol-3-yl)-4-

dimethylamino-
ethoxy)-phenyl]-

) F 3-(4-fluoro-
) )(T\ /©/ phenyl)_mea
NS N N
H H

\ 4

Me

71 MeO. Cl 1-[3-(4-Bromo-2-
Br S methyl-2H-
pyrazol-3-yl)-4-
)]\ methoxy-phenyl]-
= N N 3-(4-chloro-
H H phenyl)-thiourea

—
N \Me

72 MeO 1-[3-(4-Bromo-2-
Br O methyl-2H-
pyrazol-3-yl)-4-
)J\ methoxy-phenyl]-
== g g OMe 3-(3-methoxy-

phenyl)-urea

\ _x
—
N ~ Me
73 MeO 1-Benzoyl-3-[3-
Br O O (4-bromo-2-
methyl-2H-
pyrazol-3-yl)-4-
= N N methoxy-phenyl]-
\ H H urea
N
-
N ~ Me
74 MeO. 1-Benzyl-3-[3-(4-
Br O bromo-2-methyl-
2H-pyrazol-3-yl)-
4-methoxy-
NS N N henyl]-urea
N N phenyl]
N,
-
N ~ Me
75 MeO Cl 1-(4-Chloro-
O phenyl)-3-[4-
methoxy-3-(2-
methyl-2H-
= N N pyrazol-3-yl)-
\ H H phenyl]-urea
N
-
N ~ Me
76 1-[3-(4-Chloro-2-
methyl-2H-
MeO pyrazol-3-yl)-4-
Cl G methoxy-phenyl]-
)J\ 3-(4-isopropyl-
S N N phenyl)-urea
H H
NN

Me
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Cmpd # Structure

Chemical Name

77 MeO.
= N N
\ H H
—~N Cl
N ~ Me
78 MeO.
IS N N
\ H H
N
-
N ~ Me
79 MeO.
= N N
\ H H
N CF
— 3
N ~ Me
80 MeO
= N N
\ H H
N
—
N ~ Me
81 MeO.
IS N N
\ H H
N
-
N ~ Me
82 CF3
MeO
NS N N
\ H H
N
—
N ~ Me
83 MeO
F JOI\
= N N
\ H H
N
—
N ~ Me
84 MeO
F )OJ\ /<j[
S N N
\ H H
N
-—
N ~ Me

Cl

Cl

CF;3

Br

CF;

Cl

Cl

CF;

1-[3-(4-Chloro-2-
methyl-2H-
pyrazol-3-yl)-4-
methoxy-phenyl]-
3-(2,4-dichloro-
phenyl)-urea

1-[3-(4-Chloro-2-
methyl-2H-
pyrazol-3-yl)-4-
methoxy-phenyl]-
3-naphthalen-1-
yl-urea

1-[3-(4-Chloro-2-
methyl-2H-
pyrazol-3-yl)-4-
methoxy-phenyl]-
3-(4-chloro-2-
trifluoromethyl-
phenyl)-urea

1-[3-(4-Chloro-2-
methyl-2H-
pyrazol-3-yl)-4-
methoxy-phenyl]-
3-(4-
trifluoromethyl-
phenyl)-urea

1-(4-Bromo-
phenyl)-3-[3-(4-
chloro-2-methyl-
2H-pyrazol-3-yl)-

4-methoxy-

phenyl]-urea

1-(3,5-Bis-
trifluoromethyl-
phenyl)-3-[3-(4-
chloro-2-methyl-
2H-pyrazol-3-yl)-
4-methoxy-
phenyl]-urea

1-(3-Chloro-
phenyl)-3-[3-(4-
fluoro-2-methyl-
2H-pyrazol-3-yl)-

4-methoxy-

phenyl]-urea

1-(4-Chloro-3-
trifluoromethyl-
phenyl)-3-[3-(4-
fluoro-2-methyl-
2H-pyrazol-3-yl)-
4-methoxy-
phenyl]-urea
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Cmpd # Structure

Chemical Name

85 MeO Br
O

! A

/
=z
=z

86 MeO CF;

/
=z,
=z,

87 MeO. OMe

/
=z,
=z,

88 MeO.

F
A v

Tz
Tz

89 MeO CF;3

/
=z,
=z,

~

N Me

20 MeO.

CF3

/
=z,
=z,

91 MeO.

) PR

N\~

Cl

/
=z,
=z,

Me

92 MeO. F
; A

NN

1-(4-Bromo-
phenyl)-3-[3-(4-
fluoro-2-methyl-
2H-pyrazol-3-yl)-

4-methoxy-

phenyl]-urea

1-[3-(4-Fluoro-2-
methyl-2H-
pyrazol-3-yl)-4-
methoxy-phenyl]-
3-(4-
trifluoromethyl-
phenyl)-thiourea

1-[3-(4-Fluoro-2-
methyl-2H-
pyrazol-3-yl)-4-
methoxy-phenyl]-
3-(4-methoxy-
phenyl)-urea

1-(3-Acetyl-
phenyl)-3-[3-(4-
fluoro-2-methyl-
2H-pyrazol-3-yl)-

4-methoxy-

phenyl]-urea

1-[3-(4-Fluoro-2-
methyl-2H-
pyrazol-3-yl)-4-
methoxy-phenyl]-
3-(4-
trifluoromethyl-
phenyl)-urea

1-[3-(4-Fluoro-2-
methyl-2H-
pyrazol-3-yl)-4-
methoxy-phenyl]-
3-(3-
trifluoromethyl-
phenyl)-urea

1-[3-(4-Chloro-2-
methyl-2H-
pyrazol-3-yl)-4-
methoxy-phenyl]-
3-(3-chloro-
phenyl)-urea

1-[3-(4-Chloro-2-
methyl-2H-
pyrazol-3-yl)-4-
methoxy-phenyl]-
3-(3,4-difluoro-
phenyl)-urea
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Cmpd #

Structure

Chemical Name

93

94

95

96

98

99

100

MeO.
[0}

) A
— N N F
H H

-
N \Me

MeO.
Br 0
I y
= N N
\ H H
N

oH
Me

MeO.
: PR

—
N \Me

MeO
Br o
P e
— N N
H H
\ N
MeO.
IS

F;5CO al

Tz
Tz

/
=z,
=z,

/
=z
=z

F;CO F

N\ _n

Me

1-[3-(4-Chloro-2-
methyl-2H-
pyrazol-3-yl)-4-
methoxy-phenyl]-
3-(3,5-difluoro-
phenyl)-urea

1-[3-(4-Bromo-2-
methyl-2H-
pyrazol-3-yl)-4-
methoxy-phenyl]-
3-[3-(1-hydroxy-
ethyl)-phenyl]-
urea

1-Benzoyl-3-[3-
(4-chloro-2-
methyl-2H-
pyrazol-3-yl)-4-
methoxy-phenyl]-
urea

1-[3-(4-Bromo-2-
methyl-2H-

pyrazol-3-yl)-4-

methoxy-phenyl]-

3-[3-(1-
hydroxyimino-
ethyl)-phenyl]-
urea

1-[3-(4-Chloro-2-
methyl-2H-
pyrazol-3-yl)-4-
methoxy-phenyl]-
3-(2-fluoro-
phenyl)-urea

1-(4-Chloro-
phenyl)-3-[3-(2-
methyl-2H-
pyrazol-3-yl)-4-
trifluoromethoxy-
phenyl]-urea

1-(2,4-Difluoro-
phenyl)-3-[3-(2-
methyl-2H-
pyrazol-3-yl)-4-
trifluoromethoxy-
phenyl]-urea

1-(4-Fluoro-
phenyl)-3-[3-(2-
methyl-2H-
pyrazol-3-yl)-4-
trifluoromethoxy-
phenyl]-urea

66



US 9,273,035 B2

67
TABLE A-continued

Cmpd #

Structure

Chemical Name

101

102

103

104

105

106

107

F5CO CF,
i /O/

NN

7

\
o
o2

Me

=3
[ =
@]
Tz
>:O
Tz
@}

\ _N N
N ~ Me j
|
HO F
== N N
\ H H
—~N F
N ~ Me
MeO. ClL
—= N N
\ H H
—N N
N ~ Me j
O
MeO
al Q

MeO a
= N N
i i
N N
-
N7 e Q
MeO al
== N N
i i
NN Ol

1-[3-(2-Methyl-
2H-pyrazol-3-yl)-
4-
trifluoromethoxy-
phenyl]-3-(4-
trifluoromethyl-
phenyl)-urea

1-[3-(4-Bromo-2-
methyl-2H-
pyrazol-3-yl)-4-
methoxy-phenyl]-
3-[4-chloro-2-(4-
methyl-piperazin-
1-yl)-phenyl]-urea

1-[3-(4-Bromo-2-
methyl-2H-
pyrazol-3-yl)-4-
hydroxy-phenyl]-
3-(2,4-difluoro-
phenyl)-urea

1-[3-(4-Bromo-2-
methyl-2H-
pyrazol-3-yl)-4-
methoxy-phenyl]-
3-(4-chloro-2-
morpholin-4-yl-
phenyl)-urea

1-Benzyl-3-[3-(4-

chloro-2-methyl-

2H-pyrazol-3-yl)-
4-methoxy-
phenyl]-urea

1-[3-(4-Bromo-2-
methyl-2H-
pyrazol-3-yl)-4-
methoxy-phenyl]-
3-[4-chloro-2-(4-
methyl-piperidin-
1-yl)-phenyl]-urea

1-[3-(4-Bromo-2-
methyl-2H-
pyrazol-3-yl)-4-
methoxy-phenyl]-
3-(4-chloro-2-
hydroxy-phenyl)-

urea

68
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Cmpd #

Structure

Chemical Name

108

109

110

111

112

113

114

115

F5CO cl
0

3 PR
N
—
N ~ Me
MeO

) L

CN

/
=z
=z

) L

NN

NO,

/
=z,
=z,

Me

MeO Cl

) A

MeO Cl
3 P
\ N N\/\/ N,
Me Me/ >~ Me
F3CO. F
) P
NN

F;CO

1 .

/
=z,
=z,

N/N\

MeO o)

-
N \Me

1-[3-(4-Bromo-2-
methyl-2H-
pyrazol-3-yl)-4-
trifluoromethoxy-
phenyl]-3-(4-
chloro-phenyl)-
urea

1-[3-(4-Chloro-2-
methyl-2H-
pyrazol-3-yl)-4-
methoxy-phenyl]-
3-(3-cyano-
phenyl)-urea

1-[3-(4-Chloro-2-
methyl-2H-
pyrazol-3-yl)-4-
methoxy-phenyl]-
3-(3-nitro-
phenyl)-urea

1-[3-(4-Bromo-2-
methyl-2H-

pyrazol-3-yl)-4-

methoxy-phenyl]-

3-{4-chloro-2-[(2-
dimethylamino-

ethyl)-methyl-
amino]-phenyl}-
urea

1-[3-(4-Bromo-2-
methyl-2H-

pyrazol-3-yl)-4-

methoxy-phenyl]-

3-{4-chloro-2-[(3-
dimethylamino-
propyl)-methyl-
amino]-phenyl}-

urea

1-[3-(4-Bromo-2-
methyl-2H-
pyrazol-3-yl)-4-
trifluoromethoxy-
phenyl]-3-(2,4-
diftluoro-phenyl)-
urea

1-(3-Acetyl-
phenyl)-3-[3-(2-
methyl-2H-
pyrazol-3-yl)-4-
trifluoromethoxy-
phenyl]-urea

1-[3-(4-Bromo-2-
methyl-2H-
pyrazol-3-yl)-4-
methoxy-phenyl]-
3-(2,2-difluoro-
benzo[1,3]dioxol-
5-yl)-urea
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Cmpd # Structure Chemical Name

116 Me 1-[3-(4-Bromo-2-
methyl-2H-

MeO N\ pyrazol-3-yl)-4-
B O Me methoxy-phenyl]-
iy 3-(4-
dimethylamino-
== N N phenyl)-urea
\ H H
N

117 Me 1-[3-(4-Bromo-2-
| methyl-2H-
N pyrazol-3-yl)-4-
G-
dimethylamino-
) Cl propoxy)-phenyl]-
O 3-(4-chloro-

Br )]\ phenyl)-urea

NN

118 0] {2-(4-Bromo-2-
methyl-2H-
pyrazol-3-yl)-4-
HO [3-(4-chloro-
phenyl)-ureido]-
O Cl phenoxy }-acetic
(€] acid

) A

119 HO. Cl 1-(4-Chloro-
O phenyl)-3-[4-
hydroxy-3-(2-
methyl-2H-
= N N pyrazol-3-yl)-
\ H H phenyl]-urea
N
120 HO. F 1-[3-(4-Chloro-2-
cl O methyl-2H-
pyrazol-3-yl)-4-
JI\ hydroxy-phenyl]-
= 3-(2,4-difluoro-
\ phenyl)-urea

NN

Tz
Tz

Me

121 HO Cl 1-[3-(4-Chloro-2-
al O methyl-2H-
pyrazol-3-yl)-4-
)I\ hydroxy-phenyl]-
3-(4-chloro-
phenyl)-urea

/
=z,
=z,

122 Me 1-(4-Chloro-
phenyl)-3-[4-(3-

IL\/\/O Cl dimethylamino-
Me/ O propoxy)-3-(2-
methyl-2H-
pyrazol-3-yl)-
= N N phenyl]-urea
\ H H
N
-
N ~ Me
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Chemical Name
123 Me Me

1-[3-(4-Bromo-2-
methyl-2H-
pyrazol-3-yl)-4-

dimethylamino-
ethoxy)-phenyl]-
(@)

F 3-(2,4-difluoro-
Br i phenyl)-urea
\ H H
—~N !
1-(2,4-Difluoro-
l phenyl)-3-[4-(3-
e N\/\/O F dimethylamino-
Me o] propoxy)-3-(2-
methyl-2H-
pyrazol-3-yl)-
- i phenyl]-urea
\ H
N
-
N ~ Me

Me

124 Me

Tz

125

1-[4-(3-

| Dimethylamino-
AN F PIOpOXY)-3-(2-
Me/ i methyl-2H-

pyrazol-3-yl)-

phenyl]-3-(4-

= N N fluoro-phenyl)-
\ ! g urea

N
-

N > Me

126 Me

1-(4-Chloro-
benzyl)-3-[4-(3-
dimethylamino-
O propoxy)-3-(2-

methyl-2H-
pyrazol-3-yl)-
= N N ol 9
H H
\ N

Cl
127

a 1-(4-Chloro-

phenyl)-3-[4-(2-
dimethylamino-
ethoxy)-3-(2-
methyl-2H-
pyrazol-3-yl)-
phenyl]-urea

128

1-[3-(4-Chloro-2-
methyl-2H-
’ pyrazol-3-yl)-4-
(

dimethylamino-
@)

propoxy)-phenyl]-

3-(4-chloro-
)]\ phenyl)-urea
\

=z
=z
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Cmpd #

Structure

Chemical Name
129 Me

1-(2,2-Difluoro-

benzo[1,3]dioxol-
3- yl) 3-[4-(3-
Me F dimethylamino-
>< propoxy)-3-(2-
methyl-2H-

pyrazol-3-yl)-
phenyl]-urea

130 Me 1-[4-(3-
Dimethylamino-
- N\/\/O Me propoxy)-3-(2-
Me O methyl-2H-
pyrazol-3-yl)-
phenyl]-3-p-tolyl-
== N N urea
\ H H
RN
131 Me 1-[4-(3-
Dimethylamino-
/N\/\/O OMe propoxy)-3-(2-
Me O methyl-2H-
pyrazol-3-yl)-
~ phenyl]-3-(4-
N N methoxy-phenyl)-
\ H H urea
NN
132 Me Me 1-[3-(4-Chloro-2-
NG methyl-2H-
pyrazol-3-yl)-4-
@-
dimethylamino-
ethoxy)-phenyl]-
O F 3-(2,4-difluoro-
al O phenyl)-urea
= N JI\ N
\ H H
N F
-
N ~ Me
133 Me 1-[3-(4-Chloro-2-
| methyl-2H-
N pyrazol-3-yl)-4-
-~
Me -
dimethylamino-
O F propoxy)-phenyl]-
al O 3-(2,4-difluoro-
)j\ phenyl)-urea
NS N N
\ H H
N F
-
N ~ Me
134 l\l/Ie 1-(3-Chloro-
N\/\/O
Me/

phenyl)-3-[4-(3-

dimethylamino-
O propoxy)-3-(2-
JI\ methyl-2H-
== N N Cl
H

pyrazol-3-yl)-
N phenyl]-urea
NN
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135 Me 1-(3-Chloro-4-
| fluoro-phenyl)-3-
- N\/\/O F [4-(3-
Me (€] dimethylamino-
propoxy)-3-(2-
methyl-2H-
== N N Cl pyrazol-3-yl)-
\ H H phenyl]-urea
N
-
N ~ Me
136 Me 1-(3,4-Difluoro-
| phenyl)-3-[4-(3-
/N\/\/O F dimethylamino-
Me (€] propoxy)-3-(2-
methyl-2H-
pyrazol-3-yl)-
= g g F phenyl]-urea
N\ _nN
-
N ~ Me
137 Me 1-[4-(3-
| Dimethylamino-
/N\/\/O CF3 propoxy)-3-(2-

Me O methyl-2H-
pyrazol-3-yl)-
phenyl]-3-(4-

= N N trifluoromethyl-
H H phenyl)-urea
N
-
N ~ Me
138 Me 1-[4-(3-
| Dimethylamino-
/N\/\/O propoxy)-3-(2-

Me (6] methyl-2H-
pyrazol-3-yl)-
phenyl]-3-(2-

== N N fluoro-phenyl)-
\ H H urea
N F
N ~ Me
139 Me Me 1-[4-(3-
| Dimethylamino-
/N\/\/O propoxy)-3-(2-

Me (6] methyl-2H-
pyrazol-3-yl)-
phenyl]-3-(2-

= N N fluoro-5-methyl-
\ H H phenyl)-urea
N F
N ~ Me
140 Me 1-(2-Chloro-
| phenyl)-3-[4-(3-
/N\/\/O dimethylamino-
Me O propoxy)-3-(2-
methyl-2H-
)J\ pyrazol-3-yl)-
= N N phenyl]-urea
\ H H
N Cl
N ~ Me
141 F 1-(2,4-Difluoro-
(€] phenyl)-3-[4-(2-
dimethylamino-
)J\ ethoxy)-3-(2-
N N methyl-2H-
H H pyrazol-3-yl)-
F

phenyl]-urea
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80

Cmpd #

Structure

Chemical Name

142

143

144

145

146

147

148

O

=z

=z

Me

F

F

1-[4-(2-
Dimethylamino-
ethoxy)-3-(2-
methyl-2H-
pyrazol-3-yl)-
phenyl]-3-(4-
fluoro-phenyl)-
urea

1-(3-Acetyl-
phenyl)-3-[4-(2-
dimethylamino-
ethoxy)-3-(2-
methyl-2H-
pyrazol-3-yl)-
phenyl]-urea

1-(2,2-Difluoro-
benzo[1,3]dioxol-

5-yD)-3-[4-(2-

dimethylamino-
ethoxy)-3-(2-

methyl-2H-

pyrazol-3-yl)-
phenyl]-urea

1-[4-(3-
Dimethylamino-
propoxy)-3-(2-
methyl-2H-
pyrazol-3-yl)-
phenyl]-3-phenyl-
urea

1-[4-(2-
Dimethylamino-
ethoxy)-3-(2-
methyl-2H-
pyrazol-3-yl)-
phenyl]-3-(3-
methoxy-phenyl)-
urea

(2-{2-(4-Bromo-
2-methyl-2H-
pyrazol-3-yl)-4-
[3-(2,4-difluoro-
phenyl)-ureido]-
phenoxy }-ethyl)-
carbamic acid
tert-butyl ester

1-[3-(4-Bromo-2-
methyl-2H-
pyrazol-3-yl)-4-
G-
dimethylamino-
propoxy)-phenyl]-
3-(3,4-difluoro-
phenyl)-urea
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N ~ Me
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NS N N
\ H H
—~N F
N \Me

\N/NH

MeO.

Br

\N/NH

MeO.

\N/NH

HO

Tz

Cl

Tz

Tz
Tz

=z
=z

=z

Cl

=z

al
I /©/
NJI\N
H H

1-[3-(4-Bromo-2-
methyl-2H-
pyrazol-3-yl)-4-
G-
dimethylamino-
propoxy)-phenyl]-
3-(2-chloro-
phenyl)-urea

1-[3-(4-Bromo-2-
methyl-2H-
pyrazol-3-yl)-4-
G-
dimethylamino-
propoxy)-phenyl]-
3-(2-fluoro-
phenyl)-urea

1-(4-Chloro-
phenyl)-3-[4-
methoxy-3-(2H-
pyrazol-3-yl)-
phenyl]-urea

1-[3-(4-Bromo-
2H-pyrazol-3-yl)-
4-methoxy-
phenyl]-3-(2,4-
diftluoro-phenyl)-
urea

1-(2,4-Difluoro-
phenyl)-3-[4-

methoxy-3-(2H-
pyrazol-3-yl)-
phenyl]-urea

1-(4-Chloro-
phenyl)-3-[4-
hydroxy-3-(1-

methyl-1H-
pyrazol-3-yl)-
phenyl]-urea

1-(4-Chloro-
phenyl)-3-[4-(2-
dimethylamino-
ethoxy)-3-(4-
fluoro-2-methyl-
2H-pyrazol-3-yl)-
phenyl]-urea
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156 Me Me 1-[4-(2-
~ N - Dimethylamino-
ethoxy)-3-(4-

fluoro-2-methyl-
2H-pyrazol-3-yl)-
phenyl]-3-(4-
F fluoro-phenyl)-
urea

157 Me Me 1-(2,4-Difluoro-
N7 phenyl)-3-[4-(2-
dimethylamino-
ethoxy)-3-(4-
fluoro-2-methyl-
2H-pyrazol-3-yl)-
F phenyl]-urea

Tz
Tz

158 1-(4-Chloro-2-

hydroxy-phenyl)-
3-[4-(2-
dimethylamino-
ethoxy)-3-(4-
fluoro-2-methyl-
Cl 2H-pyrazol-3-yl)-
O phenyl]-urea

=z
=z

Cl

159 Me 1-[4-(2-
\N/

Dimethylamino-
ethoxy)-3-(4-
fluoro-2-methyl-
2H-pyrazol-3-yl)-
phenyl]-3-(4-
F fluoro-2-hydroxy-
(€] phenyl)-urea

Tz
Tz

OH

160 Me\N/Me 1-(4-Chloro-3-

hydroxy-phenyl)-
3-[4-(2-
dimethylamino-
ethoxy)-3-(4-
fluoro-2-methyl-
Cl 2H-pyrazol-3-yl)-
phenyl]-urea

OH
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164

165

Me

Me

OH

O Cl

Tz
Tz

=

=z
=z

O Cl

=z
=z

\ N oH
Me

Me Me

\N/

) PR

\ N OH

[
=z,
=z,

1-[4-(2-
Dimethylamino-
ethoxy)-3-(4-
fluoro-2-methyl-
2H-pyrazol-3-yl)-
phenyl]-3-(4-
fluoro-3-hydroxy-
phenyl)-urea

1-[3-(4-Chloro-2-
methyl-2H-
pyrazol-3-yl)-4-
@-
dimethylamino-
ethoxy)-phenyl]-
3-(4-chloro-
phenyl)-urea

1-[3-(4-Chloro-2-
methyl-2H-
pyrazol-3-yl)-4-
@-
dimethylamino-
ethoxy)-phenyl]-
3-(4-fluoro-
phenyl)-urea

1-(4-Chloro-2-
hydroxy-phenyl)-
3-[3-(4-chloro-2-
methyl-2H-
pyrazol-3-yl)-4-
@-
dimethylamino-
ethoxy)-phenyl]-
urea

1-[3-(4-Chloro-2-
methyl-2H-
pyrazol-3-yl)-4-
@-
dimethylamino-
ethoxy)-phenyl]-
3-(4-fluoro-2-
hydroxy-phenyl)-
urea
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1-(4-Chloro-3-
hydroxy-phenyl)-
3-[3-(4-chloro-2-
methyl-2H-
pyrazol-3-yl)-4-
dimethylamino-
ethoxy)-phenyl]-
urea

1-[3-(4-Chloro-2-
methyl-2H-
pyrazol-3-yl)-4-
dimethylamino-
ethoxy)-phenyl]-
3-(4-fluoro-3-
hydroxy-phenyl)-
urea

1-(4-Chloro-2-
hydroxy-phenyl)-
3-[4-(2-
dimethylamino-
ethoxy)-3-(2-
methyl-2H-
pyrazol-3-yl)-
phenyl]-urea

1-[4-(2-
Dimethylamino-
ethoxy)-3-(2-
methyl-2H-
pyrazol-3-yl)-
phenyl]-3-(4-
fluoro-2-hydroxy-
phenyl)-urea

1-(4-Chloro-3-
hydroxy-phenyl)-
3-[4-(2-
dimethylamino-
ethoxy)-3-(2-
methyl-2H-
pyrazol-3-yl)-
phenyl]-urea

1-[4-(2-
Dimethylamino-
ethoxy)-3-(2-
methyl-2H-
pyrazol-3-yl)-
phenyl]-3-(4-
fluoro-3-hydroxy-
phenyl)-urea
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172 Me P
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N OH
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N ~ Me
173 Me ~ N P Me
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\ H H
N OH
—
N ~ Me
174 Me ~ I\QM‘:
O Cl
NS N N OH
H H
N
—
N ~ Me
175 Me ~ I\QM‘:
(@) F
NS N N OH
H H
N
-
N ~ Me
176
Cl

1-[3-(4-Bromo-2-
methyl-2H-
pyrazol-3-yl)-4-
@-
dimethylamino-
ethoxy)-phenyl]-
3-(4-chloro-2-
hydroxy-phenyl)-
urea

1-[3-(4-Bromo-2-
methyl-2H-
pyrazol-3-yl)-4-
@-
dimethylamino-
ethoxy)-phenyl]-
3-(4-fluoro-2-
hydroxy-phenyl)-
urea

1-[3-(4-Bromo-2-
methyl-2H-
pyrazol-3-yl)-4-
@-
dimethylamino-
ethoxy)-phenyl]-
3-(4-chloro-3-
hydroxy-phenyl)-
urea

1-[3-(4-Bromo-2-
methyl-2H-
pyrazol-3-yl)-4-
dimethylamino-
ethoxy)-phenyl]-
3-(4-fluoro-3-
hydroxy-phenyl)-
urea

1-(4-Chloro-
phenyl)-3-[4-(3-
dimethylamino-
propoxy)-3-(4-
fluoro-2-methyl-
2H-pyrazol-3-yl)-
phenyl]-urea
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178

179

180

181

=z
=z

Cl

Tz
Tz

OH

Tz
Tz

OH

Cl

OH

1-[4-(3-
Dimethylamino-
propoxy)-3-(4-
fluoro-2-methyl-
2H-pyrazol-3-yl)-
phenyl]-3-(4-
fluoro-phenyl)-
urea

1-(2,4-Difluoro-
phenyl)-3-[4-(3-
dimethylamino-
propoxy)-3-(4-
fluoro-2-methyl-
2H-pyrazol-3-yl)-
phenyl]-urea

1-(4-Chloro-2-
hydroxy-phenyl)-
3-[4-(3-
dimethylamino-
propoxy)-3-(4-
fluoro-2-methyl-
2H-pyrazol-3-yl)-
phenyl]-urea

1-[4-(3-
Dimethylamino-
propoxy)-3-(4-
fluoro-2-methyl-
2H-pyrazol-3-yl)-
phenyl]-3-(4-
fluoro-2-hydroxy-
phenyl)-urea

1-(4-Chloro-3-
hydroxy-phenyl)-
3-[4-(3-
dimethylamino-
propoxy)-3-(4-
fluoro-2-methyl-
2H-pyrazol-3-yl)-
phenyl]-urea
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1-[4-(3-
Dimethylamino-
propoxy)-3-(4-
fluoro-2-methyl-
2H-pyrazol-3-yl)-
phenyl]-3-(4-
fluoro-3-hydroxy-
phenyl)-urea

1-[3-(4-Chloro-2-
methyl-2H-
pyrazol-3-yl)-4-
dimethylamino-
propoxy)-phenyl]-
3-(4-fluoro-
phenyl)-urea

1-(4-Chloro-2-
hydroxy-phenyl)-
3-[3-(4-chloro-2-
methyl-2H-
pyrazol-3-yl)-4-
G-
dimethylamino-
propoxy)-phenyl]-
urea

1-[3-(4-Chloro-2-
methyl-2H-
pyrazol-3-yl)-4-
G-

dimethylamino-

propoxy)-phenyl]-
3-(4-fluoro-2-

hydroxy-phenyl)-

urea

1-(4-Chloro-3-
hydroxy-phenyl)-
3-[3-(4-chloro-2-
methyl-2H-
pyrazol-3-yl)-4-
dimethylamino-
propoxy)-phenyl]-
urea
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187

1-[3-(4-Chloro-2-
methyl-2H-
’ pyrazol-3-yl)-4-
G-
dimethylamino-
F propoxy)-phenyl]-
Cl o)

3-(4-fluoro-3-
)J\ hydroxy-phenyl)-
\

urea
OH

=z
=z

188

1-(4-Chloro-2-
hydroxy-phenyl)-
’ 3-[4-(3-
dimethylamino-
propoxy)-3-(2-
Cl methyl-2H-

pyrazol-3-yl)-
)J\ phenyl]-urea
\

oH
Me

=z
=z

189

1-[4-(3-
Dimethylamino-
’ propoxy)-3-(2-

methyl-2H-
pyrazol-3-yl)-
phenyl]-3-(4-
O

fluoro-2-hydroxy-
)J\ phenyl)-urea
\

oH
Me

=z
=z

190

1-(4-Chloro-3-
hydroxy-phenyl)-
’ 3-[4-(3-
Me”” \/\l dimethylamino-

propoxy)-3-(2-
Cl methyl-2H-

pyrazol-3-yl)-
)]\ phenyl]-urea
\

OH

Tz
Tz

191

1-[4-(3-
Dimethylamino-
’ propoxy)-3-(2-
Me/ \/\l oy
O

pyrazol-3-yl)-
phenyl]-3-(4-
(¢]

fluoro-3-hydroxy-
)J\ phenyl)-urea
\

OH

Tz
Tz
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1-[3-(4-Bromo-2-
methyl-2H-
pyrazol-3-yl)-4-
G-
dimethylamino-
propoxy)-phenyl]-
3-(4-fluoro-
phenyl)-urea

1-[3-(4-Bromo-2-
methyl-2H-
pyrazol-3-yl)-4-
G-

dimethylamino-

propoxy)-phenyl]-

3-(4-chloro-2-
hydroxy-phenyl)-
urea

1-[3-(4-Bromo-2-
methyl-2H-

pyrazol-3-yl)-4-
dimethylamino-

propoxy)-phenyl]-

3-(4-fluoro-2-
hydroxy-phenyl)-
urea

1-[3-(4-Bromo-2-
methyl-2H-
pyrazol-3-yl)-4-
G-

dimethylamino-

propoxy)-phenyl]-

3-(4-chloro-3-
hydroxy-phenyl)-
urea

Cl

OH

1-[3-(4-Bromo-2-
methyl-2H-
pyrazol-3-yl)-4-
G-
dimethylamino-
F propoxy)-phenyl]-
3-(4-fluoro-3-
hydroxy-phenyl)-
urea
OH

Additionally, compounds of the present invention, such as
Formula (I) and related Formulae, encompass all pharmaceu-
tically acceptable salts, solvates, and particularly hydrates,
thereof.

The compounds of the Formula (I) of the present invention
may be prepared according to the general synthetic schemes

65

in FIGS. 17 through 21 and FIGS. 29 through 33 as well as
relevant published literature procedures that are used by one
skilled in the art. Exemplary reagents and procedures for
these reactions appear hereinafter in the working Examples.
Protection and deprotection may be carried out by procedures
generally known in the art (see, for example, Greene, T. W.
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and Wuts, P. G. M., Protecting Groups in Organic Synthesis,
3" Edition, 1999 [Wiley]; incorporated herein by reference in
its entirety).

The present invention also encompasses diastereomers as
well as optical isomers, e.g. mixtures of enantiomers includ-
ing racemic mixtures, as well as individual enantiomers and
diastereomers, which arise as a consequence of structural
asymmetry in certain compounds of the invention. Separation
of the individual isomers or selective synthesis of the indi-
vidual isomers is accomplished by application of various
methods which are well known to practitioners in the art.

Constitutively Active Human SHT, ,

For convenience, the sequence information regarding the
non-endogenous, constitutively active human 5-HT2A and
identifiers are set forth in TABLE 4:

TABLE 4
IDENTIFIER RECEPTOR SEQ. ID. NO: FIGURE
AP-3 cDNA 5-HT,, 27 6a
AP-3 5-HT,, 28 6b
AP-4 cDNA 5-HT,, 29 7a
AP-4 5-HT,, 30 7b

Indications and Methods of Prophylaxis and/or Treatment

In addition to the foregoing beneficial uses for the modu-
lators of 5-HT, , receptor activity disclosed herein, the com-
pounds disclosed herein are believed to be useful in the treat-
ment of several additional diseases and disorders, and in the
amelioration of symptoms thereof. Without limitation, these
include the following:

1. Antiplatelet Therapies (5-HT,, Mediated Platelet
Aggregation):

Antiplatelet agents (antiplatelets) are prescribed for a vari-
ety of conditions. For example, in coronary artery disease
they are used to help prevent myocardial infarction or stroke
in patients who are at risk of developing obstructive blood
clots (e.g., coronary thrombosis).

In a myocardial infarction (heart attack), the heart muscle
does not receive enough oxygen-rich blood as a result of a
blockage in the coronary blood vessels. If taken while an
attack is in progress or immediately afterward (preferably
within 30 minutes), antiplatelets can reduce the damage to the
heart.

A transient ischemic attack (““TIA” or “mini-stroke”) is a
brief interruption of oxygen flow to the brain due to decreased
blood flow through arteries, usually due to an obstructing
blood clot. Antiplatelet drugs have been found to be effective
in preventing TIAs.

Angina is a temporary and often recurring chest pain, pres-
sure or discomfort caused by inadequate oxygen-rich blood
flow (ischemia) to some parts of the heart. In patients with
angina, antiplatelet therapy can reduce the effects of angina
and the risk of myocardial infarction.

Stroke is an event in which the brain does not receive
enough oxygen-rich blood, usually due to blockage of a cere-
bral blood vessel by a blood clot. In high-risk patients, taking
antiplatelets regularly has been found to prevent the forma-
tion blood clots that cause first or second strokes.

Angioplasty is a catheter based technique used to open
arteries obstructed by a blood clot. Whether or not stenting is
performed immediately after this procedure to keep the artery
open, antiplatelets can reduce the risk of forming additional
blood clots following the procedure(s).

Coronary bypass surgery is a surgical procedure in which
an artery or vein is taken from elsewhere in the body and
grafted to a blocked coronary artery, rerouting blood around
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the blockage and through the newly attached vessel. After the
procedure, antiplatelets can reduce the risk of secondary
blood clots.

Atrial fibrillation is the most common type of sustained
irregular heart rhythm (arrythmia). Atrial fibrillation affects
about two million Americans every year. In atrial fibrillation,
the atria (the heart’s upper chambers) rapidly fire electrical
signals that cause them to quiver rather than contract nor-
mally. The result is an abnormally fast and highly irregular
heartbeat. When given after an episode of atrial fibrillation,
antiplatelets can reduce the risk of blood clots forming in the
heart and traveling to the brain (embolism).

5-HT, , receptors are expressed on smooth muscle of blood
vessels and 5-HT secreted by activated platelets causes vaso-
constriction as well as activation of additional platelets during
clotting. There is evidence that a 5-HT, , inverse agonist will
inhibit platelet aggregation and thus be a potential treatment
as an antiplatelet therapy (see Satimura, K, et al., Clin Cardiol
2002 Jan. 25 (1):28-32; and Wilson, H. C et al., Thromb
Haemost 1991 Sep. 2; 66(3):355-60).

The 5-HT, , inverse agonists disclosed herein provide ben-
eficial improvement in microcirculation to patients in need of
antiplatelet therapy by antagonizing the vasoconstrictive
products of the aggregating platelets in, for example and not
limitation, the indications described above. Accordingly, in
some embodiments, the present invention provides methods
for reducing platelet aggregation in a patient in need thereof
comprising administering to said patient a composition com-
prising a 5-HT, , inverse agonist disclosed herein. In further
embodiments, the present invention provides methods for
treating coronary artery disease, myocardial infarction, tran-
sient ischemic attack, angina, stroke, atrial fibrillation, or a
symptom of any of the foregoing in a patient in need of said
treatment, comprising administering to said patient a compo-
sition comprising a 5-HT, , inverse agonist disclosed herein.

In further embodiments, the present invention provides
methods for reducing risk of blood clot formation in an angio-
plasty or coronary bypass surgery patient, or a patient suffer-
ing from atrial fibrillation, comprising administering to a said
patient a composition comprising a 5-HT, , inverse agonist
disclosed herein at a time where such risk exists.

2. Asthma

It has been suggested that 5-HT (5-hydroxytryptamine)
plays a role in the pathophysiology of acute asthma (see
Cazzola, M. and Matera, M. G., TIPS, 2000, 21, 13; and De
Bie, J. J. et al., British J. Pharm., 1998, 124, 857-864). The
compounds of the present invention disclosed herein are use-
ful in the treatment of asthma, and the treatment of the symp-
toms thereof. Accordingly, in some embodiments, the present
invention provides methods for treating asthma in a patient in
need of said treatment, comprising administering to said
patient a composition comprising a 5-HT, , inverse agonist
disclosed herein. In further embodiments, methods are pro-
vided for treating a symptom of asthma in a patient in need of
said treatment, comprising administering to said patient a
composition comprising a 5-HT, , inverse agonist disclosed
herein.

3. Agitation

Agitation is a well-recognized behavioral syndrome with a
range of symptoms, including hostility, extreme excitement,
poor impulse control, tension and uncooperativeness (See
Cohen-Mansfield J, and Billig, N., (1986), Agitated Behav-
iors in the Elderly. I. A Conceptual Review. J Am Geriatr Soc
34(10): 711-721).

Agitation is a common occurrence in the elderly and often
associated with dementia such as those caused by Alzhe-
imer’s disease, Lewy Body, Parkinson’s, and Huntington’s,
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which are degenerative diseases of the nervous system and by
diseases that affect blood vessels, such as stroke, or multi-
infarct dementia, which is caused by multiple strokes in the
brain can also induce dementia. Alzheimer’s disease accounts
for approximately 50 to 70% of all dementias (See Koss E, et
al., (1997), Assessing patterns of agitation in Alzheimer’s
disease patients with the Cohen-Mansfield Agitation Inven-
tory. The Alzheimer’s Disease Cooperative Study. Alzheimer
Dis Assoc Disord 11(suppl 2):S45-S50).

An estimated five percent of people aged 65 and older and
up to 20 percent of those aged 80 and older are affected by
dementia; of these sufferers, nearly half exhibit behavioral
disturbances, such as agitation, wandering and violent out-
bursts.

Agitated behaviors can also be manifested in cognitively
intact elderly people and by those with psychiatric disorders
other than dementia.

Agitation is often treated with antipsychotic medications
such as haloperidol in nursing home and other assisted care
settings. There is emerging evidence that agents acting at the
5-HT, , receptors in the brain have the effects of reducing
agitation in patients, including Alzheimer’s dementia (See
Katz, I.R., etal., ] Clin Psychiatry 1999 February, 60(2):107-
115; and Street, J. S., et al., Arch Gen Psychiatry 2000 Octo-
ber, 57(10):968-976).

The compounds of the invention disclosed herein are use-
ful for treating agitation and symptoms thereof. Thus, in some
embodiments, the present invention provides methods for
treating agitation in a patient in need of such treatment com-
prising administering to said patient a composition compris-
ing a 5-HT,, inverse agonist disclosed herein. In some
embodiments, the agitation is due to a psychiatric disorder
other than dementia. In some embodiments, the present
invention provides methods for treatment of agitation or a
symptom thereof in a patient suffering from dementia com-
prising administering to said patient a composition compris-
ing a 5-HT,, inverse agonist disclosed herein. In some
embodiments of such methods, the dementia is due to a
degenerative disease of the nervous system, for example and
without limitation, Alzheimers disease, Lewy Body, Parkin-
son’s disease, and Huntington’s disease, or dementia due to
diseases that affect blood vessels, including, without limita-
tion, stroke and multi-infarct dementia. In some embodi-
ments, methods are provided for treating agitation or a symp-
tom thereof in a patient in need of such treatment, where the
patient is a cognitively intact elderly patient, comprising
administering to said patient a composition comprising a
5-HT, , inverse agonist disclosed herein.

4. Add-on Therapy to Haloperidol in the Treatment of
Schizophrenia and Other Disorders:

Schizophrenia is a psychopathic disorder of unknown ori-
gin, which usually appears for the first time in early adulthood
and is marked by a number of characteristics, psychotic
symptoms, progression, phasic development and deteriora-
tion in social behavior and professional capability in the
region below the highest level ever attained. Characteristic
psychotic symptoms are disorders of thought content (mul-
tiple, fragmentary, incoherent, implausible or simply delu-
sional contents or ideas of persecution) and of mentality (loss
of association, flight of imagination, incoherence up to
incomprehensibility), as well as disorders of perceptibility
(hallucinations), of emotions (superficial or inadequate emo-
tions), of self-perception, of intentions and impulses, of inter-
human relationships, and finally psychomotoric disorders
(such as catatonia). Other symptoms are also associated with
this disorder. (See, American Statistical and Diagnostic
Handbook).
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Haloperidol (Haldol) is a potent dopamine D2 receptor
antagonist. It is widely prescribed for acute schizophrenic
symptoms, and is very effective for the positive symptoms of
schizophrenia. However, Haldol is not effective for the nega-
tive symptoms of schizophrenia and may actually induce
negative symptoms as well as cognitive dysfunction. Inaccor-
dance with some methods of the invention, adding a 5-HT, ,
inverse agonist concomitantly with Haldol will provide ben-
efits including the ability to use a lower dose of Haldol with-
out losing its effects on positive symptoms, while reducing or
eliminating its inductive effects on negative symptoms, and
prolonging relapse to the patient’s next schizophrenic event.

Haloperidol is used for treatment of a variety of behavioral
disorders, drug induced psychosis, excitative psychosis,
Gilles de la Tourette’s syndrome, manic disorders, psychosis
(organic and NOS), psychotic disorder, psychosis, schizo-
phrenia (acute, chronic and NOS). Further uses include in the
treatment of infantile autism, huntington’s chorea, and nau-
sea and vomiting from chemotherapy and chemotherapeutic
antibodies. Administration of 5-HT,, inverse agonists dis-
closed herein with haloperidol also will provide benefits in
these indications.

In some embodiments, the present invention provides
methods for treating a behavioral disorder, drug induced psy-
chosis, excitative psychosis, Gilles de la Tourette’s syn-
drome, manic disorders, psychosis (organic and NOS), psy-
chotic disorder, psychosis, schizophrenia (acute, chronic and
NOS) comprising administering to said patient a dopamine
D2 receptor antagonist and a 5-HT,, inverse agonist dis-
closed herein.

In some embodiments, the present invention provides
methods for treating a behavioral disorder, drug induced psy-
chosis, excitative psychosis, Gilles de la Tourette’s syn-
drome, manic disorders, psychosis (organic and NOS), psy-
chotic disorder, psychosis, schizophrenia (acute, chronic and
NOS) comprising administering to said patient haloperidol
and a 5-HT,, inverse agonist disclosed herein.

In some embodiments, the present invention provides
methods for treating infantile autism, huntington’s chorea, or
nausea and vomiting from chemotherapy or chemotherapeu-
tic antibodies comprising administering to said patient a
dopamine D2 receptor antagonist and a 5-HT, , inverse ago-
nist disclosed herein.

In some embodiments, the present invention provides
methods for treating infantile autism, huntington’s chorea, or
nausea and vomiting from chemotherapy or chemotherapeu-
tic antibodies comprising administering to said patient halo-
peridol and a 5-HT, , inverse agonist disclosed herein.

In further embodiments, the present invention provides
methods for treating schizophrenia in a patient in need of said
treatment comprising administering to said patient a dopam-
ine D2 receptor antagonist and a 5-HT, , inverse agonist dis-
closed herein. Preferably, the dopamine D2 receptor antago-
nist is haloperidol.

The administration of the dopamine D2 receptor antagonist
can be concomitant with administration of the 5-HT, , inverse
agonist, or they can be administered at different times. Those
of'skill in the art will easily be able to determine appropriate
dosing regimes for the most efficacious reduction or elimina-
tion of deleterions haloperidol effects. In some embodiments,
haloperidol and the 5-HT, , inverse agonist are administered
in a single dosage form, and in other embodiments, they are
administered in separate dosage forms.

The present invention further provides methods of allevi-
ating negative symptoms of schizophrenia induced by the
administration of h